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LETTER  OF  TRANSMITTAL. 


To  His  Excellency, 

THE  GOVERNOR: 


Sir — Herewith  I transmit  my  annual  report  as  Secretary  of 
the  State  Board  of  Agriculture.  It  is  respectfully  commended 
to  your  attention  and  to  the  thoughtful  consideration  of  the 
General  Assembly: 

A.  M.  HAWLEY. 

Secretary  the  State  Board  of  Agriculture. 


The  State  Agricultural  College, 

Fort  Collins,  Colorado,  November  .■10,  1004. 
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SECEETAKY’S  KEPORT. 


REPORT  OF  RECEIPTS  AND  EXPENDITURES  CONNECTED  WITH  THE 
GENERAL  FUND  IN  HANDS  OF  STATE  TREASURER. 
RECEIPTS. 

Tax  Fund  $63,984.73 

Tax  Fund  Voucher  No.  519.  returned 51.80 

$64,036.53 

Annie  Jones  Library  Fund,  balance  Dec.  1.  1903 $ 605.80 

Annie  Jones  Liorary  Fund 1,454.61 

$ 2.070.41 

Special  Fund,  balance  Dec.  1.  1903 $ 36.52 

Special  Fund 8,250.03 

Special  Fund  Voucher  No.  68,  returned 7.50 

$ 8,294.05 

Land  Income  Fund.  Dec.  1,  1903 $ 135.54 

Land  Income  Fund 6,161.61 

$ 6,297.15 

Land  Income  Fund  overdraft.  Nov.  30,  1904 $ 2,061.51 

DISBURSEMENTS 

Overdraft  Tax  Fund,  Dec.  1,  1903 $ 900.23  $83,359.65 

Salaries  , 24.175.54 

President's  Office  250.83 

Secretary’s  Office  S5.44 

Library  Department  1,856.56 

Horticultural  Department  2,872.43 

Agricultural  Department  10,789.00 

Chemical  Department  1,724.16 

Mechanical  Department  2.700.23 

Mathematical  Department  16.00 

Physics  and  Engineering  Department 752.50 

Zoology  and  Entomology  Department 194.03 

Military  Department  155.14 

History  and  Literature  Department 47.25 

English  and  Sociology'  Department 16.70 

Domestic  Science  Department 430.25 

Commercial  Department  384.85 

Veterinary  Science  Department 106.85 

Constitutional  History  Department 20.50 
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DISBURSEMENTS— Continued. 

Electrical  Engineering  Department $ 595.99 

Furniture  1,513.10 

Insurance  311.05 

Current  expense  2.464.86 

State  Board  of  Agriculture 1,468.85 

General  repairs  2,202.77 

Permanent  Improvements  9,967,23 

Text  Book  Department  2,632.09 

Freight  and  express  1,343.96 

Fuel  and  lights  3,990.44 

Advertising  1,490.49 

Farmers’  Institutes 663.55 

Catalogues  and  bulletins  417.68 

A.  A.  A.  C.  and  exp.  stations 15.00 

Student’s  labor  3,862.19 

$80,477.74 

Tax  Fund,  balance,  Nov.  30,  1904 $ 1,706.60 

Annies  Jones  Library  Fund,  balance  Nov.  30,  1904 1.175.31 

$ 2,881.91 

$83,359.65 


REPORT  OF  RECEIPTS  AND  DISBURSEMENTS  OF  FUNDS  P.VID  INTO 
THE  SECRETARY’S  OFFICE  IN  CONNECTION  WITH  SPECIAL 
FUND,  1903-1904. 

RECEIPTS. 


Mechanical  Department  

Text  Book  Department  

Domestic  Science  Department 

Horticultural  Department  

Freight,  etc.,  refund ; 

Zoology  and  Entomology  Department 
Physics  and  English  Department  — 

Chemical  Department  

Agricultural  Department  

Gymnasium  fee  

Entrance  fee  

Library  


DISBURSEMENTS 


$ 5.30 

2.937.60 
7.15 
87.25 
103.02 
10.00 
160.00 
50.00 
3.725.31 

169.00 

984.00 
1.00 

$8,250.03 


Paid  to  the  State  Treasurer  for  credit  of  our  Special  Fund, 
as  per  receipts  on  file  


$8,250.03 
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REPORT  OF  RECEIPTS  AND  DISBURSEMENTS  OF  THE  UNITED  STATES 
MECHANIC  ART  (MORRILL)  FUND,  1903-1904. 

RECEIPTS. 

Deposit  by  United  States  Treasurer $25,000.00 


DISBURSEMENTS 


Salaries 


$25,000.00 


REPORT  OF  RECEIPTS  AND  DISBURSEMENTS  OF  THE  EXPERIMENT 
STATION  FUND,  1903-1904. 

RECEIPTS. 

Remittance  from  United  States  Treasurer,  turned  over  to 

the  Experiment  Station  Treasurer,  as  per  receipts  on  file. . $15,000.00 


DISBURSEMENTS 


Agricultural  section  $ 477.80 

Chemical  section  ■ 314. OS 

Stationery  40.40 

Library  50.65 

Salaries  11,424.15 

Meteorology  and  Irrigation  section 996.83 

Director’s  section  419.95 

Arkansas  Valley  sub-station  113.04 

Entomological  section  225.40 

Printing  bulletins  597.21 

Horticultural  section  176.98 

A.  A.  A.  C.  and  exp.  stations 15.00 

Plains  sub-station  142.49 


$15,000.00 


REPORT  OF  RECEIPTS  AND  DISBURSEMENTS  OF  FUNDS  PAID  INTO 
THE  SECRETARY’S  OFFICE  IN  CONNECTION  WITH  EXPERI- 
MENT STATION  SPECIAL  FL’ND,  1903-1904.  ^ 

RECEIPTS.  * 


Meteorology  and  Irrigation  section 

Horticultural  section  

San  Luis  Valley  sub-station  sales. 

Director’s  section  

Arkansas  Valley  sub-station  sales 


$ 5.00 

3.85 
1.090.59 
11.65 
202.50 

$ 1.313.59 


DISBURSEMENTS 

Paid  to  the  Experiment  Station  Treasurer  for  credit  of  our 

Experiment  Station  Special  fund,  as  per  receipts  on  file...  $ 834.19 

Balance  in  hands  of  Secretary,  June  30,  1904 479.40 


$ 1,313.59 
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REPORT  OF  RECEIPTS  AND  DISBURSEMENTS  OP  THE  EXPERIMENT 
STATION  SPECIAL  FUND  IN  THE  HANDS  OF  EX- 
PERIMENT STATION  TREASURER  AND 
SECRETARY,  1903-1904. 

RECEIPTS. 

Meteorology  and  Irrigation  section $ 5.00 

Horticultural  section  3-^5 


San  Luis  Valley  sub-station  sales.. 

Director's  section  

Arkansas  Valley  sub-station  sales 


1,090.59 

11.G5 

202.50 

$ 1,313.59 


DISBURSEMENTS 

Agricultural  section  

Meteorology  and  Irrigation  section 

Director's  section  

Entomological  section  

Horticultural  section  

Balance  in  hands  of  Secretary,  July  1,  1904 


484.40 
181.54 

12.05 

41.15 

115.05 

479.40 


$ 1,313.59 
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PRESIDENT'S  REPORT. 


To  the  State  Board  of  Agriculture: 

Gentlenien — This  rej)ort  deals  with  the  general  situation, 
having  for  its  sco]>e  the  entire  institution  under  your  charge. 
The  heads  of  the  various  departments  have  prepared  reports 
which  I herewith  submit  giving  in  detail  the  work  of  the  past 
ycai‘. 

For  five  years  we  have  been  working  together  in  good  faith 
and  good  will  to  make  this  an  institution  for  the  more  rapid  and 
permanent  development  of  Colorado  and  the  Rocky  ^ilountain 
region.  Without  in  the  least  removing  emphasis  from  other  de- 
partments, we  have  sought  to  bring  animal  husbandry,  plant  hus- 
bandry, horticulture  and  A-eterinary  science  up  to  the  common 
level  of  the  other  courses  of  study  authorized  and  demanded  by 
the  federal  government. 

It  has  been  our  purpose,  also,  to  make  this  institution  less 
a ]>reparatory  school  and  more  and  more  a technical  school  of 
high  order.  This  may  not  have  appealed  so  much  to  numbers, 
but  it  has  greatly  improved  the  quality  of  the  work  done  and 
added  much  to  the  efficiency  of  those  comjjleting  the  various 
courses.  Not  only  are  the  graduates  of  this  school  holding  high 
rank  among  those  of  other  institutions  both  eastern  and  western, 
bnt  the  demand  for  our  men  and  women  is  four  times  greater 
than  the  supply.  This  certainly  proves  the  character  of  the 
work  we  have  done  under  your  direction.  You  will  be  pleased 
to  learn  that  the  number  of  students  in  the  Agricultural  depart- 
ment has  quadrupled  as  comjtared  Avith  last  year  Avith  every  in- 
dication that  the  number  Avill  be  doubled  ne.xt  year.  Still  we 
shall  not  be  able  to  meet  the  demands  for  trained  workers. 
There  have  been  enough  calls  during  the  present  year  for  farm 
foremen  and  su])erintendents.  experimental  and  goA’ernment 
workers  to  take  nearly  every  student  in  the  department  were  he 
])repared.  The  same  is  true  of  the  CiA'il  Engineering  and  Irri- 
gation department.  Thus  by  imposing  severe  entrance  require- 
ments. lengthening  the  courses  and  holding  eA'ei-y  student  to  a 
strict  account  of  his  work,  we  have  not  thought  so  much  of  the 
enrollment  as  we  have  of  the  character  of  our  output  and  the 
world’s  demand  for  high-grade  men. 

It  can  no  longer  be  said  that  the  Agricultural  College  of 
Colorado  is  a Fort  Collins  institution  of  little  more  than  high 
school  grade.  The  catalogue  will  show  a marked  decrease  in  the 
number  of  students  from  Fort  Collins,  but  a much  more  general 
distribution  throughout  the  State.  We  re(]uire  four  years  after 
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graduation  fi*oni  an  accredited  high  school,  or  from  our  prepara- 
tory school.  No  complaint  comes  from  the  student  body  by 
reason  of  the  severe  discipline  and  stiffer  requirements,  but 
rather,  the  often  expressed  conviction,  that  you  have  rendered 
them  a lasting  benefaction  by  so  ordering  their  work  as  to  have 
brought  it  to  professional  dignity  and  value.  At  the  same  time, 
I am  firmly  convinced  that  it  is  our  duty  to  provide  instruction 
for  those  young  men  from  the  farm  who  lack  preparation,  and  on 
account  of  age,  can  not  prepare  for  and  take  the  long  course. 

I recommend,  therefor,  that  a two  years’  course  in  agri- 
culture be  order  prepared  by  the  faculty,  which,  while  it  shall 
make  the  principles  of  agriculture  and  animal  husbandry  the 
major  study,  shall  also  provide  such  general  English  and  mathe- 
matical training  as  may  be  deemed  advisable.  Such  a course  in 
mechanical  engineering  has  been  supplied  hy  the  College.  Most  of 
the  students  in  that  department  have  taken  the  long  course  since 
they  can  not  become  proficient  enough  to  secure  good  positions 
without  thorough  grounding  in  mathematics.  I think  a two 
years’  course  in  agriculture  would  be  very  popular  and  helpful. 

In  my  last  biennial  report  I stated:  “We  are  searching  far 
and  wide  for  an  able  man  for  the  chair  of  Agriculture.”  The 
search  continued  until  we  were  satisfied.  As  a result.  Professor 
Carlyle,  formerly  of  the  University  of  Wisconsin,  has  rendered 
us  invaluable  service  for  more  than  a year.  You  have  loyally 
seconded  his  valuable  and  successful  work  by  the  purchase  of 
valuable  stock  and  aiTanging  for  the  Andrews  Farm,  and  secur- 
ing for  him  more  assistance  in  the  dejiartment.  lie  himself  has 
added  to  our  herds  by  valuable  gifts  from  well-known  breeders 
and  importers  and  has  started  the  whole  State  on  a new  road  of 
stock  breeding  and  meat  producing  ihat  will  be  of  incalculable 
benefit  to  the  arid  West. 

The  beet  pulp  feeding  of  last  winter  and  the  horse  breeding 
experiment  now  about  to  be  inaugurated  by  special  appropria- 
tion secured  from  congress,  alone  rank  your  Agricultural  College 
w'ith  the  foremost  of  America.  The  recent  commendation  of 
Secretary'  Wilson  is  worth  all  the  efforts  have  cost.  We  have 
justly  received  recognition  as  the  leading  Agricultural  College  of 
the  Eocky  Mountain  region.  A great  work  has  been  given  us  to 
do.  Steadfastly  we  are  rising  up  to  its  heroic  measure. 

I must  congratulate  you  upon  the  acquisition  of  Professor 
Olin,  formerly  of  the  Agricultural  College  of  Iowa.  His  co- 
operative work  as  an  agronomist  has  put  new  life  into  the  “rain 
belt,”  and  a greater  degree  of  courage  and  hope  into  the  entire 
State.  His  record  for  doing  things  is  so  well  knoAvn  that  he  has 
already  been  able  to  secure  for  the  College  donations  of  farm 
machinery  valued  at  more  than  three  times  his  annual  salary. 

The  short  course  you  ordered  to  be  inaugurated  this  winter 
is  in  readiness  and  I herewith  submit  the  preliminary  announce- 
ment. The  indications  for  its  success  are  more  than  gratifying. 
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The  auditorium,  with  a seating  capacity  of  more  than  1,000, 
has  been  built  since  my  last  report.  It  was  thouglit  best  to  add  a 
third  story  for  recitation  rooms.  With  the  basement  gymnasium, 
this  magnificent  addition  stands  the  best  of  its  kind  in  all  the 
West,  completed  at  a cost  of  -|22,000.  Many  improvements  on 
the  farm  and  in  the  stock  yards  have  been  made  during  this  time. 

The  Department  of  Electrical  Engineering  has  been  put  into 
full  operation.  Nearly  one-seventh  of  the  students  of  this  year 
have  registered  for  this  course  or  are  preparing  for  it.  The  re- 
quests of  Professor  Crain  submitted  in  his  report  are  deserving 
of  careful  consideration. 

We  have  reached  a point  now  where  the  demand  for  more 
revenue  is  imperative.  While  the  federal  government  has  given 
us  nearly  seventeen  thousand  dollars  this  year  for  a special  ex- 
periment, this  experiment  itself  will  draw  somewhat  from  our 
regular  funds.  We  must  ask  for  still  greater  government  aid. 
In  this  connection,  let  me  ui’ge  you  to  give  all  possible  support 
to  the  bill  to  be  re-introduced  before  the  national  Congress  this 
winter  granting  an  additional  annual  sum  to  the  experiment 
stations  of  Agricultural  colleges.  It  will  mean  an  increase  in 
the  efficient  work  of  this  station  of  two  hundred  per  cent.  It 
may  be  wisdom  to  send  a representative  to  Washington  to  assist 
the  executive  committee  of  the  Agricultural  colleges  and  experi- 
ment stations  in  securing  its  passage. 

Unquestionably  we  must  have  more  assistance  from  the 
State  itself.  The  agriculture  of  Colorado  is  the  wonder  of 
the  whole  country.  A forward  movement  just  now  will  soon 
give  Colorado  rank  as  one  of  the  greatest  agricultural,  stock, 
and  fruit  states  in  America.  With  the  administration  of  the 
Department  of  Agriculture  friendly  to  us,  .willing  to  aid  us  in 
every  way,  with  opportunity  looming  large  just  before  us,  it 
would  be  a shame  indeed  if  for  lack  of  funds  we  were  to  fail 
of  our  natural  destiny.  In  what  way  we  shall  ask  the  State 
for  larger  aid  must  be  left  to  your  wisdom.  I am  sure  the  proper 
procedure  will  bring  us  the  help  we  so  sorely  need.  We  never 
had  so  many  friends,  individual  and  organized,  as  at  the  present 
time. 

I desire  just  here  to  put  on  record  our  appreciation  of  the 
invaluable  work  done  by  Professor  Carpenter  as  State  Engineer. 
Not  only  is  he  putting  to  rights  the  tangled  affairs  of  irrigation 
in  the  State,  but  his  work  in  the  water  suit  of  Kansas  against 
Colorado,  for  which,  as  a worker  in  this  institution,  he  has  been 
long  preparing,  means  the  salvation  of  every  agricultural  valley 
of  Colorado.  We  could  ill  have  spared  him  from  the  chair  of  Irri- 
gation Engineering  for  two  years  except  for  so  great  a cause. 

I recommend  that  the  improvements  and  repairs  upon  the 
Mechanical  Engineering  building,  asked  for  by  Professor  Law- 
rence in  his  report,  he  made  just  as  soon  as  funds  are  available. 
Now,  that  other  institutions  in  the  State  are  seeking  to  duplicate 
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our  work  in  engineering  lineis  and  are  laying  special  emphasis 
upon  this  effort,  we  must  see  to  it  that  we  keep  so  far  in  the  lead 
that  no  one  will  doubt  our  loyalty  to  the  compact  which  the  State 
has  made  with  the  United  States  government  hy  which  .|25,000 
per  year  is  ai)])i*o]»riated  from  the  government  land  funds  for  the 
maintenance  of  a State  School  of  Agriculture  and  Mechanic  Arts. 

While  I deplore  the  ]>resent  competitive  soliciting  of  stu- 
dents, against  which  I have  always  ]>leaded,  it  seems  to  be 
forced  upon  us  as  a present  necessity.  The  fact  that  institutions 
have  installed  engineering  lines  similar  to  ours,  and  do  most  of 
their  soliciting  for  students  foi-  these  courses,  comj>els  us  to,  at 
least,  set  forth  in  a dignitied  manner  our  superior  advantages. 
Our  farmers’  institute  work  and  fre(]uent  visits  to  every  agricul- 
(ural  portion  of  the  State,  keep  constantly  before  the  youth  of 
Colorado  the  decided  advantages  of  our  agricultural  courses.  But 
field  work  of  the  highest  oi-dei-  must  be  done  next  summer  along 
all  our  lines  of  work  if  we  be  true  to  our  mission  and  our  obliga- 
tions to  the  general  govei-nment.  To  this  end,  I recommend  that 
at  least  tliree  members  of  the  faculty  be  authorized  to  give  a 
])ortion  or  all  of  their  summer  vacation  to  field  work. 

I recommend  that  Professor  ('.  F.  Griffith  be  given  the  chair 
of  Animal  Husbandry  at  a salary  of  .fl.500  ji(*r  year,  and  that 
both  he  and  Professor  W.  H.  Olin,  of  the  chair  of  Agi-onomy,  be 
made  mend)ers  of  the  faculty. 

Lack  of  library  room  is  one  of  our  greatest  problems.  It  is 
becoming  a calamity.  One-fifth  of  our  books  are  boxed  and  stored 
btwond  r(*ach  for  lack  of  sj»ace.  ^Magazines  and  pamphlets,  so 
much  in  demand,  are  filed  in  basement  rooms.  Students  have  no 
room  in  which  to  I'cad  or  investigate  subjects  assigned  them. 
The  Librarian,  efficient  as  he  is,  is  at  his  wit’s  end.  I can  see  but 
one  immediate  solution,  that  T recommend  with  the  concurrence 
of  the  faculty.  It  is  the  removal  of  the  Commercial  department 
from  its  j)resent  quarters  and  the  giving  of  that  building  to  the 
library.  This  will  serve  for  a numlier  of  years  to  come.  The 
change  can  be  made  at  a cost  not  to  exceed  !f250  to  f:?50.  It 
should  be  made  during  the  next  summer  vacation.  The  Book- 
keeping department  can  be  given  the  new  drawing  room  above 
the  chapel  and  the  Typewriting  department  the  ])i‘esent  library 
rooms. 

I recommend  that  all  proj)er  means  lx*  used  to  induce  the 
coming  Legislature  to  increase  our  present  mill  tax.  Tin*  regular 
exjienses  of  maintaining  so  great  and  important  an  institution 
are  not  adequately  met  by  the  present  one-fifth  of  a mill.  It  is 
the  common  conviction  that  the  Agricultural  College  is  doing' 
more  for  the  enrichment  of  Colorado  that  any  other  institution. 
The  greatest  growth  of  the  State  during  the  next  decade  will  be 
along  agricultural  lines,  as  has  been  true  of  the  last  decade.  It 
is  only  fair  and  just  that  the  State  shall  materially  assist  in  di- 
recting this  growth.  Every  thousand  dollars  invested  now  in 
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scientific  agriculture  will  mean  one  hundred  thousand  dollars  to 
the  State  within  the  next  twenty  years.  As  evidence  of  this,  I 
cite  our  recent  experiments  in  beet  pulj)  feeding,  the  raising  and 
milling  of  macaroni  wheat,  and  sugar  beet  growing,  as  well  as 
our  experiments  in  feeding  upon  native  grown  foods.  The  pro- 
posed horse  breeding  experiment  has  attracted  the  serious 
thought  of  the  entire  nation  and  will  mean  greatly  increased 
wealth  for  Colorado. 

I can  not  close  this  report  without  a word  of  appreciation 
of  the  harmony  and  good  will  which  prevail  in  faculty  and  stu- 
dent body.  Despite  the  fact  that  the  severe  process  of  stricter 
discipline  and  sterner  requirements  in  scholarship  is  going  on, 
satisfaction  seems  to  be  general.  We  are  almost  ready  now  to 
begin  to  build  a larger  enrollment  upon  this  new  basis;  an 
eni’ollmeut  which  will  count  for  something.  Our  students  will 
be  such  as  will  remain  for  a number  of  years,  instead  of  so  many 
being  birds  of  passage.  When  they  go  from  us  they  will  go  in 
loyalty  and  in  enthusiastic  support  of  the  College.  This,  after 
all,  is  our  greatest  achievement. 

Respectfully  submitted, 

B.  O.  AYLFISWORTH, 

President. 
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Colorado  State  Board  of  Agriculture; 

I have  the  honor  to  jiresent  for  vour  consideration  the  fol- 
lowing somewhat  detailed  re])ort  of  the-  Agricultural  depart- 
ment of  the  Colorado  Agricultural  College  for  the  year  just 
past : 

In  the  last  annual  re])ort  a numher  of  suggestions  were  sub- 
mitted for  your  consideration,  looking  to  the  im])rovement  of 
this  department.  Some  of  these  have  been  accomplished  under 
your  direction,  while  others  of  equal,  if  not  of  greater  imiiort- 
ance,  have  had  to  be  held  in  abeyance  for  lack  of  funds  with 
which  to  carry  on  the  work.  On  the  whole,  the  Agricultural 
department  of  the  College  has  gone  steadily  forward,  and  a 
brief  resume  of  what  has  been  accomplished  may  prove  interest- 
ing, and  will  lead  up  to  some  work  that  it  seems  important 
should  be  undertaken  in  the  near  future. 

The  teaching  work  in  the  College  during  the  past  year  was 
not  heavy,  owing  to  the  limited  number  of  students  and  to  the 
comparatively  small  amount  of  work  that  was  offered  in  the 
department. 

When  the  catalogue  was  revised  for  publication  this  year 
some  very  much  desired  changes  were  made  in  the  course  of 
instruction  offered.  The  schedule  of  studies  for  first  and 
second  sub-freshmen  students,  which  constitutes  a preparatory 
course  of  study  for  the  regular  college  course,  remains  about  as 
it  was.  The  mathematics  required  in  these  two  preparatory 
years  of  study,  and  also  in  the  freshman  year  of  the  regular 
college  course,  is  much  heavier  than  should  be  required  of 
young  men  coming  from  the  farms  and  electing  the  Agricultural 
course.  It  results  in  many  of  the  very  best  agricultural  stu- 
dents having  to  leave  the  regular  course  of  study  and  either  i*e- 
turning  to  their  homes,  going  to  some  other  school  away  from 
all  agricultural  environment,  or  going  into  the  commercial  or 
other  special  courses  offered.  In  the  old  schedule  no  agricul- 
tural studies  were  offered  in  either  of  the  sub-freshman  years 
nor  in  the  regular  freshman  year,  while  the  new  course  now 
gives  five  hours  of  regular  classroom  work  in  agriculture  each 
week  during  the  freshman  year  and  approximately  five  hours 
per  week  of  practice  as  well. 

In  the  sophomore  year,  the  new  course  gives  four  hours  per 
week  of  regular  class  work,  and  at  least  five  hours  per  week 
of  practice  more  than  was  offered  in  the  old  course.  In  the 
junior  year,  at  least  five  hours  per  week  more  of  regular  class 
work  is  offered  in  agriculture  than  has  been  given  heretofore. 
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Another  very  iin])ortant  eluui<ie  has  been  made  in  the  coarse, 
wliereby  the  students  in  all  branches'  of  the  'Agricnltnral  de- 
j)artinent  of  the  Tollefi'e  are  <>iven  the  same  coarse  of  study 
dnrin”'  the  freshman  and  so|di()niore  years.  On  beginning’  their 
junior  year's  work,  they  may  elect  one  of  live  branches  as  their 
major  study  and  specialize  in  that  with  a sufficient  amount  of 
closely  allied  studies  to  round  out  their  course  and  make  it 
strong  on  all  ])oints  touching  the  major  study.  This  i)lan  sim- 
])lifies  the  teaching  and  tends  to  make  sti’ong  students  in  the 
])articular  branch  which  they  have  chos(‘ii. 

\\'(‘  now  have  twenty-one  students  in  the  freshman  class,  all 
of  whom,  with  one  exce])tion,  have  passed  creditable  examina- 
tions in  this  de])artinent  in  the  last  term's  work,  and  are  going 
steadily  forwai-d  in  the  work  of  the  ]»resent  term. 

SHORT  COURSE  FOR  STOCKMEN  AND  FARMERS. 

In  accordance  with  your  instructions  at  a called  meeting  of 
the  Board,  held  in  Denver  last  M’inter,  a short  coui’se  in  Agri- 
cultui’e  for  mature  stockmen  and  farmers  has  been  offered. 
Over  5.000  circulars  descriptive  of  this  course  have  already  been 
distributed,  and  the  outlook  is  very  bright  for  a large  attend- 
ance of  the  leading  stockmen  and  farmeis  of  this  State  upon 
this  course.  Should  this  course  be  the  success  we  anticipate  in 
the  matter  of  attendance,  some  ])rovision  should  be  made  in  the 
matter  of  class-rooms  and  other  accommodations  for  the  ])erfec 
lion  of  the  course. 

Fanners^  Institutes.  During  the  ]tast  year  a number  of 
farmers'  institutes  have  been  attended,  and  this  Mork  on  the 
part  of  the  College  seems  to  be  greatly  a])])reciated.  This  was 
particularly  true  of  the  potato  institutes,  a number  of  which 
were  held  in  the  early  ])art  of  the  year.  It  is  hoped  that  during 
the  coming  year  this  Avork  may  be  broadened  and  extended  so 
as  to  include  various  other  branches  of  agriculture. 

During  the  year,  in  ]»rei)aration  for  the  further  developnieni 
of  this  de])artment  and  looking  forward  to  the  increase  of  Avork 
devolving  u])on  it  through  the  holding  of  the  short  course  for 
farmers,  and  the  call  for  extensive  field  Avork.  Prof.  W.  H.  Olin 
Avas  secured  as  an  assistant  in  Agronomy,  and  his  Avork  has  al- 
ready been  A'ery  favorably  received  by  the  farmers  of  the  State. 

Before  entering  upon  the  detailed  Avork  of  the  department, 
it  is  with  ])leasnre  that  I report  the  efficiency  of  the  work  ]ier- 
formed  by  Assistant  Professors  C.  J.  Griffith  and  W.  H.  Olin. 
and  Assistant  A.  H.  Danielson,  as  Avell  as  the  other  members  of 
the  farm  force,  particularly  of  the  farm  superintendent,  Wm. 
O’Brien,  who  has  been  most  faithful,  efficient  and  diligent  in 
carrying  out  the  detailed  Avork  of  the  farm.  The  office  work  in 
this  dei)artment  has  groAvn  immensely  in  the  past  year.  The 
correspondence  has  (]uadru])led  and  tlu‘  bookkeej»ing  work 
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lias  boon  iuauj>nratod  for  farm  accounts  is  being  well  car- 
ri<‘d  on  by  our  very  efficient  secretai’y,  A.  D.  Milligan. 

LIVE  STOCK  OX  THE  COLLEGE  FARM. 

Caftle.  As  your  Honorable  Board  will  remember  in  my 
last  rejKirt,  I mentioned  tlie  condition  of  the  live  stock  on  the 
farm.  During  the  year  a nnmher  of  the  poorer  f^horthorns  have 
been  disjiosed  of  at  remnnerative  prices.  Two  or  three  choice 
individuals  of  this  breed  have  been  added,  and  we  still  have  a 
surjilns,  which  we  hoja*  to  dispose  of  during  the  next  few 
monlhs.  Early  in  the  spring  the  College  secured  on  very  ad- 
vantageous terms  the  entire  herd  of  imported  Aberdeen  Angus 
cattle  belonging  to  Mr.  J.  C.  Osgood.  The  first  arrangement 
under  which  we  secured  the  cattle  was  that  the  College  should 
hav(*  sucli  animals  of  this  herd  as  they  wished  to  keej)  for  breed- 
ing ]uir]X)ses  without  any  cost.  The  snrjilus  not  reipiired  by 
the  College  was  to  he  sold  and  the  jiroceeds  turned  over  to  Mr. 
Osgood.  One-half  of  the  produce  of  the  animals  to  he  ke]»t  in 
the  College  herds  was  to  he  turned  over  to  Mr.  Osgood  to  he  dis- 
jtosed  of  by  him  as  lie  deemed  best.  Before  any  jiart  of  this 
agreement  could  he  carried  out,  iMr.  Osgood  very  generously 
agreed  to  denote  the  entire  herd  to  the  Collegic  The  animals 
not  required  by  the  College  were  to  be  sold,  and  the  ]iroceeds 
were  to  be  put  into  a loan  fund,  to  he  used  in  aiding  deserving 
agricultural  students  who  had  not  funds  of  their  own  snlhcient 
to  carry  them  through  their  college  course.  Also  one-half  of 
the  jiroduce  of  the  animals  kept  in  the  herd  from  Mr.  Osgood’s 
donation  were  to  he  sold,  and  the  jiroceeds  to  go  to  this  fund, 
which  was  left  in  the  hands  of  a committee  consisting  of  Itr. 
Aylesworth,  Hon.  E.  H.  Grubh,  and  the  lu'ad  of  this  de]iart- 
nient.  So  far  only  one  animal  has  been  sold,  for  which  we 
realized  .foOO.  This  money  will  go  into  the  loan  fund  for  stu- 
dents. We  now  have  on  hand  for  sale  from  this  herd  of  Aher 
deen  Angus  cattle,  two  yearling  hulls,  two  cow’s  and  five  young 
calves  of  varying  ages.  During  the  year  we  have  also  added  to 
the  herd  by  jmrchase  and  donation,  two  very  superior  Holstein 
cows  and  a hull,  two  Red  Polled  heifers  and  a hull  calf,  a West 
Highland  cow  and  a nnmher  of  choice  young  steers,  for  exjieri- 
ment  and  demonstration  ]uir])oses.  Of  these,  the  Grand  Cham- 
pion Holstein  cow  of  the  World’s  Fair,  at  St.  Louis,  was  do- 
nated by  Hon.  R.  M.  Hotaling,  of  San  Francisco,  California. 
Also,  the  reserve  to  champion  bull.  Lakeside  Missouri  Chief,  do- 
nated in  ])art  by  Mr.  Hotaling  and  in  ]>art  by  Mr.  M.  E.  ]\roore. 
of  Cameron,  Missouri.  One  of  the  Red  Polled  heifers  was 
donated  by  Andrews  Brothers,  of  Ohio,  and  one  by  H.  G.  TTen- 
derson,  of  Central  City,  Iowa.  The  Red  Polled  hull  was  donated 
by  Mr.  J.  W.  Martin,  of  Richland  City,  Wisconsin.  A pure  bred 
Shorthorn  steer  was  donated  by  Mr.  Robert  Andrews,  of  Fort 
Collins,  and  three  Shorthorn  steers  were  given  to  the  College  by 
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Cary  Brothers,  of  Koutt  county,  Colorado.  At  present  we  are 
somewhat  overstocked  with  cattle,  but  when  those  not  desired 
for  demonstration  or  experiment  work  have  been  disposed  of,  we 
will  have  on  the  College  farm  as  good  a representative  herd  of 
live  stock  in  the  cattle  class  as  may  be  found  on  any  college 
farm  in  the  country,  with  one  or  two  exceptions. 

After  consulting  with  the  President  of  the  College  and  the 
Chairman  of  the  Farm  and  Stock  Committee,  it  was  decided  to 
otfer  all  the  surplus  stock  on  the  College  farm  at  public  auction 
on  the  21st  day  of  January,  which  date  occurs  midway  in  our 
Short  Course.  This  will  insure  a wide  distribution  of  the  stock, 
and,  at  least,  fair  prices. 

Slwep.  At  the  time  of  your  last  annual  meeting  we  had  the 
representatives  of  but  one  breed  of  shee]i  on  the  College  farm, 
and  of  this  breed  we  had  some  twenty-six  head.  During  the 
year  mo.st  of  these  have  been  disposed  of  at  remunerative  prices, 
and  only  the  best  animals  in  the  flock  have  been  reserved. 
There  has  been  added,  partly  by  purchase,  and  partly  by  dona- 
tion, a trio  of  prize-wi lining  South  Downs,  from  the  flock  of 
George  McKerrow,  of  Sussex,  Wisconsin.  Of  these,  the  ram 
was  purchased,  and  the  ewes  donated.  We  have  also  secured 
from  the  same  party  three  very  choice  jirize  winning  Oxford 
ewes,  all  safe  in  lamb,  which  were  secured  at  about  one-half 
their  A’alue.  We  have  also  secured  a trio  of  French  Merino 
sheep,  of  mutton  type,  from  the  flock  of  Frank  Harding,  of 
Waukesha,  Wisconsin.  These  animals  Avere  imported  from 
France,  and  we  secured  the  three  for  a little  more  than  one-half 
of  the  cost  of  one  of  them  in  France.  At  the  recent  Inter- 
national LiA’e  Stock  Show,  at  Chicago,  two  A'ery  choice  Shrop- 
shire rams  Avere  donated  to  the  College  for  use  in  our  classroom 
work  with  students.  One  of  these  Avas  presented  by  Dr.  G. 
HoAvard  DaAudson,  of  Millbrook,  X.  Y.,  and  the  other  by  Mr. 
John  Campbell,  of  Woodville,  Ontario,  Canada.  We  now  haA'e, 
therefore,  four  of  the  leading  breeds  of  sheej)  re{)resented  on  the 
College  farm,  and  all  of  them  excellent  tyjies. 

Sxcine.  Our  swine  department  has  adA’anced  almost  as 
much  as  either  of  the  two  departments  before  mentioned.  We 
liaA'e  secured  during  the  year  two  very  choice  Berkshire  sows, 
one  from  N.  H.  Gentry,  of  Sedalia,  Missouri,  for  which  we  paid 
f75.  although  on  the  day  prior  to  purchase  ^Ir.  Gentry  had  re- 
fused $200  for  her.  The  other  sow.  equally  good,  was  secured 
from  Mr.  G.  C.  Council,  of  Yandalia,  Illinois,  at  about  half  her 
value.  A donation  of  a Berkshire  sow  and  a boar  was  also 
made  by  Cary  Brothers,  of  Boiitt  county,  Colorado.  We  now 
have  four  breeds  of  swine  well  represented. 

Horses.  In  the  horse  department  we  are  still  somewhat 
light  in  onr  representation,  though  A\’e  hope  for  something  sub- 
stantial in  this  department  in  the  near  future.  At  the  recent 
International  Live  Stock  Shnw.*one  of  the  largest  horse  breed- 
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ing  and  importing  linns  in  America,  Dnnbani,  Fletcher  & Cole- 
man, of  Wayne,  Ililnois,^  donated  the  services  of  one  of  their 
most  valuable  stallions  to  onr  College.  This  horse  is  about  20 
mouths  of  age,  and  is  loaned  to  ns  Avithont  cost  except  his  main- 
tenance, for  demonstration,  and  for  service  on  such  mares  as  we 
may  care  to  breed  to  him.  We  are  to  keep  this  horse  until  we 
can  dispose  of  him  to  advantage  for  them,  or,  in  case  we  wish 
to  return  him  at  any  time,  they  will  accept  of  liim.  This  will  be 
the  only  representative  of  a imre-bred  hoi*se  of  any  kind  that  we 
have  on  the  College  farm. 

Proposed  Horse  Breeding  Experiment.  At  your  last  annual 
meeting,  a committee,  consisting  of  Dr.  Aylesworth,  Mr.  Grubb 
and  myself,  were  appointed  to  go  to  Washington  and  secure,  if 
possible,  some  aid  from  Congress,  through  the  Department  of 
Agriculture,  to  carry  on  some  woi’k  looking  to  the  improvement 
of  live  stock  in  the  Inter-mountain  region.  Your  committee  im- 
mediately took  steps  to  accomplish  this  work,  with  a success  that 
was  very  gratifying,  and  so  generous  that  it  was  somewhat  of  a 
surprise.  TAventy-flve  thousand  dollars  was  appropriated  by 
the  federal  government  to  the  Department  of  Agriculture,  to  be 
used  in  carrying  on  exjieriments  in  the  breeding  of  live  stock  in 
connection  with  the  various  ex]ieriments  stations  in  the  United 
States.  Very  naturally,  since  the  idea  originated  Avith  your  Hon- 
orable Board,  this  College  was  the  first  to  receiv'e  consideration 
at  the  hands  of  the  Secretary  of  Agriculture.  After  many  con- 
ferences betAA'een  the  Department  of  Agriculture  and  members  of 
the  above  mentioned  committee,  an  agreement  has  been  reached, 
and  it  is  submitted  liereAvith  for  your  ajiproval,  looking  to  the 
carrying  on  of  extensive  experiments  in  the  improvement  of  car- 
riage horses  in  the  United  States.  The  folloAving  is  a full  text  of 
the  agreement,  which  it  is  hoped  may  meet  Avith  the  approAml  of 
this  Board,  in  which  case  steps  will  be  taken  at  once  to  inaugu- 
rate this  Avork  at  our  College: 

IGNITED  STATES  DEBARTMENT  OF  AGRICULTURE, 
OFFICE  OF  THE  SECRETARY. 

AGREEMENT  RELATING  TO  A CO-OPERATIVE  EXPERIMENT  IN  HORSE 

BREEDING. 

This  Agreement,  made  and  entered  into  this  21st  day  of 
December,  1904,  by  and  betAveen  James  Wilson,  Secretary  of 
Agriculture,  for  and  on  behalf  of  the  Department  of  Agriculture 
of  the  United  States  of  America,  party  of  the  first  part,  and 
W.  L.  Carlyle,  an  officer  of  the  Colorado  Experiment  Station,  for 
and  on  behalf  of  the  said  station,  party  of  the  second  part. 

Whereas,  The  parties  to  this  agreement  desire  to  conduct  a 
co-operatiA^e  experiment  in  horse  breeding,  under  the  terms  of  the 
annual  appropriation  for  “Expenses,  Bureau  of  Animal  Industry, 
190,5,”  under  the  subhead  “Animal  Breeding  and  Feeding,”  upon 
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the  farm  of  the  Colorado  Agricultural  College,  and  to  study  the 
possibility  of  evolving  au  American  carriage  horse  from  the 
American  trotter. 

Now,  this  agreement,  witnesseth  : 

First.  The  party  of  the  tirst  jiart  for  the  considerations 
hereinafter  mentioned,  agrees  to  and  with  the  party  of  the  second 
part  as  follows: 

1.  To  secure  at  the  earliest  practicable  date,  at  least  twenty 
mares  of  carriage  ty])e  and  one  stallion  of  carriage  type,  and  to 
deliver  the  said  mares  and  stallion  to  the  party  of  the  second 
part,  f.  o.  b.  at  the  railroad  station  nearest  the  said  designated 
farm.  Providal.  That  the  said  horses  shall  be  purchased  for  the 
United  States  by  a board  of  three  comjietent  persons,  one  member 
to  be  an  officer  of  the  Department  of  Agriculture,  to  be  appointed 
by  the  party  of  the  first  part,  one  member  not  an  officer  or  em- 
jdoye  of  either  the  Department  of  Agriculture,  or  the  said  sta- 
tion, to  be  aj)})ointed  by  the  party  of  the  tirst  part,  subject  to  the 
a]»proval  of  the  party  of  the  second  j»art;  and  one  member  who 
shall  be  an  officer  of  said  station  to  be  aiipointed  by  the  party 
of  the  second  jnut;  and,  provided,  further.  That  the  jtarty  of  the 
tirst  part  shall  defray  the  ti’aveling  and  subsistence  expenses  of 
the  said  lioard  while  the  members  are  actually  engaged  in  the 
selection  of  the  horses,  the  said  expenses  to  be  governed  by  the 
fiscal  regulations  of  the  Department  of  Agriculture,  unless  other- 
wise ordered  by  the  ]>arty  of  the  first  ])art. 

2.  To  pay  salary  at  the  rate  of  one  thousand  dollars  per 
annum  to  an  expert  in  charge,  to  be  named  liy  the  party  of  the 
second  part,  such  designation  to  be  approved  by  the  party  of  the 
first  part;  to  pay  the  salary  of  an  expert  groom.  This  expert 
groom  shall  be  selected  by  the  expert,  with  the  approval  of  the 
party  of  the  first  part,  and  shall  devote  his  time  to  the  care  of 
the  said  horses  and  be  immediately  responsible  to  the  expert  in 
charge  for  the  care  thereof,  but  the  said  groom  may  be  required 
to  assist  in  instruction  in  horse  husbandry  at  the  Agricultural 
College;  and  to  pay  a further  sum  not  to  exceed  fifteen  liundred 
dollars  during  the  present  fiscal  year  to  partly  cover  expenses  of 
equipment  and  maintenance. 

Second,  The  party  of  the  second  part,  upon  condition  that 
the  party  of  the  first  part  faithfully  perform  each  and  every  pro- 
vision hereof,  agrees  to  and  with  the  party  of  the  first  part  as 
follows : 

1,  To  keep  and  maintain  in  the  best  manner  the  hoi’ses 
covered  by  this  agreement,  and  their  progeny,  upon  the  farm  of 
the  said  station  or  u]»on  the  farm  of  the  Colorado  Agricultural 
College,  and  to  furnish  necessary  jiasture,  feed,  care,  attention, 
training  and  equipment,  without  expense  to  the  party  of  the  first 
part,  except  as  herein  othei-Avise  ]>rovided  for. 
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2.  To  keep  a stock  record  of  the  hreediuji’  of  all  horses  in 
the  stud  at  the  said  station,  and  of  all  their  prooeny.  The  said 
record  shall  contain  the  dates  of  hreedino;  of  mares,  with  names 
and  numbers  of  mares  and  names  and  numbers  of  stallions  to 
which  they  are  bred,  the  dat<‘S  on  which  foals  are  dropped,  with 
names  and  numbers  of  sire  and  dam  in  each  case,  and  the  deaths 
and  transfers  of  all  animals.  This  information  shall  be  furnished 
to  the  party  of  the  first  jiart  as  soon  as  it  is  available,  and  the 
record  shall  be  kept  on  forms  furnished  by  and  in  a manner 
satisfactory  to  the  party  of  the  first  jiart;  and  all  books  and 
records  j)ertainin«'  to  the  exjierinient  herein  jirovided  for,  and 
kept  bj'  the  party  of  the  second  part,  shall  at  all  times  be  open 
to  the  inspection  of  the  ]>arty  of  the  first  j»art  or  his  accredited 
af»ent.  The  l>arty  of  the  first  part  reserves  the  rif>ht  to  establish 
a general  stud  book  for  American  carriage  horses. 

Third.  The  parties  hereto  further  agree  as  follows : 

1.  That  the  progeny  of  the  animals  furnished  by  the  jiarly 
of  the  first  jiart- shall,  except  as  hereinafter  provided,  be  and  be- 
come the  property  of  the  jiarty  of  the  second  part,  subject  to  au 
option  in  the  party  of  the  first  jiart  to  juirchase  any  and  all 
progeny  at  an  agreed  jirice ; but  the  party  of  the  second  part 
shall  not  sell  any  of  the  said  jirogeny  without  the  written  ap- 
proval of  the  jiarty  of  the  first  part.  When  the  jirogeny  is  sold, 
the  jiroceeds  shall  be  a])])lied  by  the  ])arty  of  the  second  part  to 
the  continuation  of  the  work  of  carriage  horse  breeding,  subject 
to  all  coudilions  and  liifiitations  of  this  agreement. 

2.  That  the  stallion  or  stallions  covered  by  this  agreement 
may  be*  used  for  service  on  mares  not  otherwise  covered  by  this 
agreement,  if  the  demands  on  them  will,  in  the  opinion  of  the 
expert  in  charge,  ])ermit  such  service,  and  if  the  mare  is  in  each 
case  acceptable  to  said  expert.  In  every  case  the  record  of  such 
breeding,  including  the  name  and  owner  of  mare  at  time  of  serv- 
ice, name  and  number  of  mare  and  name  and  number  of  stallion, 
shall  be  forwarded  immediately  to  the  jiarty  of  the  first  part  by 
the  expert  in  charge.  A uniform  service  fee  on  mares  not  cov- 
ered by  this  agreement  shall  be  fixed  by  the  said  expert,  the  rate 
to  be  approved  by  the  jiart}’  of  the  first  j>art,  and  the  money  so 
obtained  shall  be  applied  in  the  manner  and  for  the  purposes 
hereinbefore  set  out  for  the  jiroceeds  of  the  sale  of  progeny  of  the 
original  herd. 

3.  That  in  case  either  ]>arty  to  this  agreement  desires  to 
withdraw  from  the  experiment,  then  six  mouths’  notice  in  writing 
shall  be  given  to  the  other  jiarty  thereto,  in  Avhich  event,  all  the 
animals  furnished  by  the  party  of  the  first  part,  together  with  so 
many  of  the  progeny  as  may  be  desired  by  the  party  of  the  first 
part  for  breeding  purposes,  gnd  all  trappings  and  equipment  for 
the  hoi’ses  purchased  with  funds  sujiplied  by  said  first  party  shall 
revert  to  the  ])arty  of  the  first  part,  and  shall  be  the  absolute 
property  of  the  T'nited  States.  Prorifled,  That  if  any  of  the  orig- 
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inal  herd  shall  have  died,  a number  of  the  progeny  equal  to  the 
number  of  deaths  shall  be  taken  by  the  jiarty  of  the  first  part 
without  compensation  to  the  party  of  the  second  part,  but  if  a 
number  of  the  progeny  in  excess  of  the  number  of  deaths  be  de- 
sired by  the  party  of  the  first  part,  then  the  party  of  the  second 
part  shall  be  compensated  for  the  said  excess  at  a price  to  be 
mutually  agreed  upon. 

4.  That  the  result  of  this  co-operative  experiment  may  be 
published  by  either  ])arty  to  this  agreement,  but  no  such  publica- 
tion shall  be  made  by  either  party  without  the  approval  of  both 
parties  obtained  in  advance  of  publication. 

5.  That  it  is  an  express  condition  of  this  agreement  that  no 
member  or  delegate  to  Congress  shall  be  admitted  to  share  any 
interest  therein  or  to  any  benefit  to  arise  therefrom,  and  that 
said  agreement  shall  be  subject  in  all  respects  to  the  provisions 
of  sections  3739,  3740  and  3742  of  the  U.  S.  Revised  Statutes,  so 
far  as  the  same  may  be  applicable. 

6.  That  the  Secretary  of  Agriculture  may,  in  writing,  from 
time  to  time,  delegate  to  any  officer  or  person  in  the  employ  of 
the  United  States  of  America,  with  the  same  effect  as  if  such 
officer  or  person  were  specifically  named  herein,  every  right  and 
poAver  hereby  conferred  upon  the  said  Secretary,  with  reference 
to  the  conduct  of  this  experiment,  and  until  the  party  of  the 
second  part  shall  receive  notice  in  Avriting  to  the  contrary,  said 
rights  and  jiowers  shall  be  deemed  to  be  delegated  to  the  chief 
of  the  Bureau  of  Animal  Industry.  • 

In  Witness  Whereof,  The  parties  hereto  have  executed  this 
agreement  in  triplicate,  at  Washington,  on  the  date  first  above 
written. 

JAMES  WILSON, 

Secretary  of  Agriculture,  Party  of  the  First  Part. 

W.  L.  CARLYLE, 

An  Officer  of  the  Colorado  Agricultural  Experiment  Station, 
Party  of  the  Second  Part. 


It  will  be  obseiwed  that  on  the  part  of  the  department  no 
mention  is  made  of  any  assistance  beyond  the  present  fiscal  year 
ending  July  1.  The  reason  for  this  lies  in  the  fact  that  none  of 
the  departments  of  the  federal  government  can  enter  into  an 
agreement  which  anticipates  an  appropriation.  ^ Your  committee, 
howeA’er,  has  the  assurance  of  Dr.  Salmon,  who  represents  the  De- 
partment of  AgricAilture  in  this  work,  that  such  funds  as  are 
reasonable  will  be  forthcoming  from  time  to  time  to  carry  on  the 
work. 

Agronomy.  An  outline  of  the  proposed  plan  of  Avork  for  the 
coming  year  in  Professor  Olin’s  department  is  submitted  here- 
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with.  An  outline  of  the  approximate  sums  of  money  required  for 
carrying  out  of  these  plans  as  well  as  to  provide  for  the  accommo- 
dation of  the  hoi*ses  to  be  used  in  the  horse  breeding  experiment 
and  to  supply  the  growing  needs  of  this  department  have  been 
submitted  on  a separate  rejiort  to  your  Secretary,  which  I trust 
may  have  favorable  consideration  at  this  meeting. 

In  conclusion,  I wish  to  tlfank  each  and  every  member  of  the 
Board  for  the  loyal  supiiort  and  aid  given  in  furthering  the  work 
of  this  department.  ^ly  thanks  are  especially  due  to  Dr.  Ayles- 
worth,  President  of  the  College,  and  to  Secretary  A.  M.  Hawley, 
for  the  consideration  they  have  shown  me  in  carrying  on  the  work 
under  the  enforced  lack  of  funds  that  the  College  has  experienced 
during  the  past  year. 

Respectfully  submitted, 

W.  L.  CARLYLE, 
T*rofessor  of  Agriculture. 
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REPORT  OF  THE  AGRONOMY  WORK  OF  THE  DEPART- 
MENT OF  AGRICULTURE,  DECEMBER,  1904. 


To  Professor  W.  L.  Carlyle, 

Professor  of  Agriculture. 

Colorado  College  of  Agriculture. 

Dear  Sir — I take  pleasure  in  submitting  to  you  the  following 
report  of  the  woi“k  in  the  new  Department  of  Agronomy,  which 
the  State  Board  of  Agriculture  organized  in  June  of  the  pres- 
ent year: 

I closed  my  work  at  the  Iowa  State  ('ollege  July  1,  arrd 
reached  Fort  Collins  as  soon  thereafter  as  possible. 

My  first  care  was  to  become  familiar  with  crop  conditions  in 
as  many  parts  of  the  State  as  possible.  A thorough  knowledge  of 
these  conditions  will  enable  me  to  more  intelligently  direct  the 
students  in  class,  as  they  study  the  farm  crops  of  this  and  other 
states. 

Agronomy  is  a science  of  the  field  and  its  crop. 

In  our  college  work  we  shall  undertake  to  carry  out  the  fol- 
lowing lines  of  work : 

Freshman  Year — Farm  mechanics;  Sophomore  Year — Farm 
crops;  Junior  Year — Soil  fertility;  Senior  Year — Farm  manage- 
ment. 

This  present  year  we  started  the  Agronomy  work  by  organiz- 
ing a class  in  farm  mechanics.  Farming  at  the  present  day  is  yery 
largely  done  by  the  use  of  machinery.  Hence  it  is  necessary  for 
the  student  of  agriculture  to  study  the  mechanism,  action  and 
relatiye  yalue  of  the  dilTerent  farm  implements. 

In  this  new  course,  we  study  farm  machinery,  farm  buildings, 
farm  motors,  farm  fences  and  the  construction  and  maintenance 
of  country  roads.  No  jiroyision  was  made  for  a class  laboratory 
period,  but  the  students  deyoted  a part  of  each  Saturday  to  this 
work,  and  I am  impressed  with  the  importance  of  granting  an 
afternoon  laboratory  twice  a week  for  students  to  perform  detail 
work  that  seems  essential  for  the  complete  understanding  of  the 
subjects  discussed. 

While  studying  plows,  the  class  took  part  in  a plowing  match 
that  awakened  much  interest  in  this  yery  important  field  opera- 
tion. 

Each  student  was  required  to  turn  a back  furrow  and  plow 
one-tenth  of  an  acre. 
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His  work  Avas  judged  on  the  following  jioints  bv  Mr.  William 
O’Brien,  Superintendent  of  the  Oollege  farm : 

Points. 


1.  Line  of  furrow 15 

2.  Uniform  depth  of  furrow 15 

3.  Uniform  width  of  furrow 15 

4.  Trash  covered  15 

5.  Manner  of  handling  plow  and  team 10 

G.  Top  line  furrow 5 

7.  Back  furrow  10 

8.  General  appearance 15 

Total  100 


I am  convinced  that  a plowing  match  should  become  a jier- 
manent  feature  of  our  Avork  in  this  course.  It  Avill  help  to  im- 
press upon  the  students  the  value  of  good  jiloAviug.  For  this  con- 
test Mr.  W.  II.  Sears,  general  manager  of  the  John  Deere  Co., 
Demer  branch  office,  jiresented  a .f20  fourteen-inch  Avalking  jilow 
to  the  one  aaJio  Avas  judged  the  liest  ]>loAvman  at  this  match.  IMr. 
L.  M.  IMontgomery  Avas  aAvarded  this  prize.  The  book,  stationery 
and  notion  dealers  of  Fort  Collins  jiresented  |!I2  Avorth  of  mer- 
chandise for  a second  ])rize.  This  was  aAvarded  to  George  L. 
Penley.  The  implement  dealers  of  Fort  Collins  jiresented  f5 
AA'orth  of  merchandise  as  a third  prize,  Avhich  was  aivarded  to  Mr. 
Alfred  Chace.  Mr.  John  Deere  jiresented  an  oxidized  sih^er  Avatch 
fob  as  a fourth  prize.  IVfr.  F.  1\I.  Gum  Avas  aAvarded  this  present 
from  l\rr.  Deere. 

Our  College  farm  has  a limited  amount  of  farm  machinery, 
much  of  it  being  unserviceable  and  therefore  not  adapted  for  use 
in  class.  I appealed  to  firms  manufacturing  farm  machinery  for 
helj).  Many  of  these  kindly  agreed  to  jilace  machines  Avith  us  for 
class  study  and  field  demonstration  jnirposes.  I was  pleased  with 
the  interest  and  earnestness -manifested  on  the  jiart  of  the  fresh- 
men Avho  took  this  AA'ork. 

We  must  needs  extend  the  length  of  time  of  shop  and  class 
instruction  in  farm  mechanics  to  give  the  student  the  knoAvledge 
modern  farming  seems  to  require  of  its  manager. 

I haA’e  arranged  for  all  freshmen  students,  avIio  can  do  so, 
to  spend  their  summer  vacation  on  a large  ranch,  at  remuneratiA^e 
Avages. 

During  their  junior  and  senior  years  of  the  College  course,  I 
desire  these  students  to  liaAe  employment  on  a aaoH  managed 
ranch,  Avhere  general  farming  is  jiracticed.  They  Avill  then  be 
asked  to  study  the  manner  iu  Avhich  the  farm  is  managed,  prepar- 
ing them  to  realize  the  iuqiortance  of  farm  management  Avhich  is 
giA’on  in  the  Agronomy  Avork,  in  senior  year.  I feel  that  six 
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mouths  on  a well  managed  farm,  in  actual  field  practice,  will 
be  a valuable  addition  to  their  college  work  and  will  make  our 
students  more  competent  and  efficient  to  successfully  solve  the 
practical  problems  of  the  farm. 

We  have  already  had  several  calls  for  farm  managers,  and 
I regret  to  state  that  we  have  not  had  the  students  prepared  to 
take  these  positions.  It  is  my  purpose  to  make  our  class  work  in 
Agrononn’ — farm  mechanics,  farm  crops,  soil  fertility  and  farm 
management — as  practical  and  preparatory  for  successful  farm- 
ing as  possible. 

Thanking  you  for  your  many  courtesies  to  me,  I submit  to 
you  this  brief  report  of  work  just  started. 

W.  H.  OLIN, 

Associate  Professor  of  Agronomy. 

Fort  Collins,  Colo.,  November  30,  1904. 
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ANIMAL  1 1 USP.ANDRY. 
Report  1904. 


Prof.  W.  L.  Carlyle, 

Professor  of  Agriculture, 

Colorado  Agricultural  College. 

Dear  Sir — I have  the  honor  herewith  to  submit  the  following 
report  of  the  work  done  under  your  direction  for  the  jiast  year 
in  animal  husbandry : 

As  you  are  aware,  the  teaching  has  been  increased  along  ani- 
mal husbandry  lines  in  the  past  year,  and,  while  the  work  offered 
is  still  limited,  and  the  enrollment  of  students  small,  it  consumes 
considerable  of  the  time  of  one  instructor.  During  the  fall  term 
of  1904  I taught  classes  in  the  following  subjects:  Breeds  of  Live 
Stock,  five  hours  per  week ; Feeds  and  Feeding,  four  hours  per 
week;  Judging  IMarket  ('lasses  of  Shee]>  and  Swine,  five  hours  per 
week;  Judging  Breeding  Classes  of  Sheep  and  Swine,  five  hours 
per  week.  In  the  four  classes  there  was  a total  of  fifty-four 
pupils.  Fourteen  of  these  were  special  students,  and  were  en- 
rolled to  do  judging  work  with  the  regular  students.  The  four 
valuable  medals  secured  by  your  efforts,  and  so  kindly  presented 
by  Messrs.  Stubbs  and  Springer,  of  Denver,  and  by  the  Olden- 
burg Coach  Horse  Association,  of  Oldenburg,  Germany,  were  con- 
tested for  by  twenty-nine  students.  The  competition  took  place 
at  the  Colorado  State  Fair,  at  Pueblo.  In  the  judging  of  Belgian 
draft  horses,  ^Ir.  C.  C.  Officer  won  first  place;  IMr.  N.  J.  IMiller, 
second  jilace;  and  INIr.  C.  E.  Miller,  third  jdace.  In  the  judging 
of  Oldenburg  coach  horses,  Mr.  W.  J.  Morgan  won  first  honors; 
Mr.  L.  C.  Gilbert,  second;  and  Mr.  N.  J.  Miller,  third  ])lace.  The 
work  done  by  all  the  students  in  this  competition  was  very  cred- 
itable, and  excited  considerable  interest  in  the  College. 

Mr.  A.  H.  Zenner,  of  the  Zenoleum  Disinfectant  Company, 
Detroit,  Michigan,  offered  a medal  for  the  best  Avrite-up  of  any 
three  classes  of  stock  judged  in  tlu*  regular  conqietition  of  the 
Fair  Association.  The  pajiers  ]»resented  in  this  competition  were 
all  good,  and  showed  the  great  interest  taken  in  the  work  by  the 
students.  Mr.  O.  L.  Prien  wrote  the  best  paper,  and  Avas  pre- 
sented with  this  medal.  Some  valuable  AAmrk  was  done  by  the 
students  in  judging  rings  of  cattle  and  hogs,  besides  the  compe- 
tition judging. 

Besides  the  aboAe  mentioned  classes,  I taught  a special  class 
in  stock  judging.  This  class  was  made  up  of  senior  and  post- 
graduate students. 
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Some  experimental  work  was  undertaken,  part  of  whieli  has 
keen  completed. 

Two  sets  of  eggs  were  incubated.  The  first  set  consisted  of 
120  pure  bred  eggs  of  five  different  breeds.  Twenty-three  eggs 
were  tested  out  as  non  fertile.  A hatch  of  60  per  cent,  of  the 
remaining  eggs  Avere  taken  off.  A second  set  of  chicken  and 
turkey  eggs  gave  a 59  i>er  cent,  hatch  of  chicken  eggs.  The  turkey 
eggs  hatched  poorly.  There  were  a great  many  non-fertile  eggs, 
and  the  germs  of  the  fertile  eggs  seemed  very  Aveak.  Out  of  thirty 
eggs  ])ut  in  the  incubator,  thirteen  were  non-fertile,  and  only  fiA’e 
eggs  hatched. 

For  three  seasons  past  some  AA’ork  has  been  done  in  soiling 
dairy  coavs.  This  present  year,  one-eighth  acre  ])lots  Avere  put 
in  of  oats,  rape,  millet,  State  of  Maine  flint  corn.  Evergreen  SAveet 
corn,  and  Kaffir  corn  and  sorghum.  The  oats  yielded  at  the  rate 
of  24,864  pounds  per  acre  of  green  fodder.  The  millet  yielded  at 
the  rate  of  19,584  pounds  of  green  stutl'.  The  State  of  IMaine 
flint  corn  at  the  rate  of  32,760  pounds  ]>er  acre.  SAAeet  corn,  23,- 
520  pounds  per  acre.  The  sorghum,  46,000  pounds  per  acre.  The 
Kaffir  corn  did  not  do  much,  aud  Avas  not  AA^eighed.  The  main  soil- 
ing cro])  used  Avas  alfalfa.  It  Avas  ready  to  use  by  the  middle  of 
May,  and  Avas  used  steadily  until  September  5.  The  other  crops 
groAvn  AA'ere  us(“d  incidentally,  and  AAere  not  as  palatable  to  the 
COAVS  as  alfalfa.  The  rape  Avas  fed  to  the  young  stock  and  to  the 
sheep.  It  yield(‘d  in  tAvo  cuttings,  tAventy-five  tons  per  acre.  That 
this  system,  or  at  least  a })artial  soiling  system,  is  a ])i’ofitable 
one  for  our  farmers  to  folloAV,  can  be  seen  from  the  following 
yields  of  our  dairy  herd : 

MILK  RECORD  OF  AGRICULTURAL  COLLEGE  D.AIRA'  COWS.  1904. 


Cows  May,  June.  July.  .Augu.st,  September, 

lbs.  lbs.  lbs.  lbs.  lbs. 

Black  1,653  1,463  1,417  1.297  1.096 

Bessie  1,196  1,095  1.130  1.025  910 

Sybil  1,446  1,367  1,289  1.068  S73 

Duchess  1,201  1,307  1.251  1.100  932 

Total  5.496  5,232  5,087  4,490  3.811 


The  pig  feeding  exjierimeut  conducted  on  tlie  farm  gave  some 
interesting  results,  shoAving  tliat  a large  profit  can  be  realized 
from  raising  and  fattening  hogs  on  our  ranches.  It  also  showed 
the  great  A'alue  of  rape  as  a hog  jiasfure.  The  lot  pastured  on 
rape  and  fed  a liberal  quantity  of  grain  required  a less  amount  of 
feed  to  jiroduce  a pound  of  gain  than  the  lot  similarly  fed,  but 
pastured  on  alfalfa.  Some  exjieriment  work  Avas  done  Avith  feed- 
ing refuse  molasses  from  the  beet  sugar  factories.  The  pigs  on 
this  ex])eriment  Avere  fed  in  a closed  lot,  and  were  giA'en  no  green 
feed  whatever.  The  grain  consisted  of  a mixture  of  equal  jiarts 


STATE  ROAUD  OE  AGUICULTUKE. 


31 


shorts  and  corn.  The  molasses  was  mixed  with  water  and  the 
grain  put  in  this  snUicient  to  make  a thin  slop.  Molasses  was  also 
put  in  their  drinking  water.  This  latter  was  relished  greatly  by 
the  pigs,  for,  after  a time,  they  would  not  drink  water  that  did 
not  have  molasses  in  it.  The  i>igs  averaged  S3  pounds  each  at 
the  time  this  experiment  began,  and  212  pounds  each  at  the  close. 
They  were  fed  107  days.  It  took  3.3  pounds  of  grain,  and  1.8 
pounds  of  molasses,  for  each  pound  of  gain.  At  local  prices  for 
grain  and  molasses,  the  cost  of  each  pound  of  gain  was  3.01  cents. 
Considering  that  no  pasture  was  used,  I think  that  these  results 
show  a high  feeding  value  for  molasses.  The  pork  from  these 
hops  was  very  fine,  both  the  fresh  meat  and  the  cured  bacon  and 
ham. 

The  records  of  the  j»ure  hnnl  stock  on  the  farm  are  uj)  to  date, 
and  all  stock  one  year  old  and  over  are  recorded  in  the  stock 
books  of  their  separate  associations. 

Kesi)ectfully  submitted, 

C.  J.  GRIFFITH, 

Associate  Frofessor  of  Animal  Husbandry. 
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REPORT  OF  THE  DEPARTMENT  OF  VETERINARY 

SCIENCE. 


To  the  State  Board  of  Agriculture: 

Gentlemen : The  following  report  is  respectfully  submitted 

as  an  outline  of  work  done  in  this  department  during  the  vear 
1904 : 

In  a previous  rejiort  I suggested  that  it  would  be  well  to  de- 
termine upon  a more  or  less  permanent  policy  to  direct  the  future 
of  this  department,  and  that  upon  investigation  of  the  character 
of  similar  work  in  other  institutions  I found  that  one  of  two  poli- 
cies was  generally  in  vogue:  First,  to  properly  equip  and  main- 
tain a comi)lete  course  leading  to  a Veterinary  degree,  with  every- 
thing conserving  to  make  this  the  prime  object  in  vieAV.  Second, 
to  limit  the  instruction  to  a short  practical  course  of  lectures 
adapted  more  especially  to  the  students  in  agriculture,  and  with 
well  equipped  laboratories  and  assistants  to  work  in  conjunc- 
tion with  the  Experiment  Station,  and  in  closer  touch  with  the 
live  stock  interests  of  the  whole  State.  To  me  this  has  been,  and 
still  is,  the  momentous  queslion,  whether,  in  substance,  our  goal 
shall  be  the  Veterinary  College,  such  as  Ames  and  Cornell,  or  pri- 
marily experimental  investigation  such  as  at  Lincoln,  Nebraska, 
or  Auburn,  Alabama. 

Previous  to  this  year,  not  being  connected  with  the  Experi- 
ment Station,  our  only  alternative  was  to  strive  to  build  up  as 
complete  a course  in  veterinary  science  as  existing  conditions 
would  permit. 

Our  efforts  to  this  end  have  not  only  demonstrated  the  need 
for  this  sort  of  instruction,  but  further,  that  a complete  course 
well  equipped  and  leading  to  an  a])propriate  degree,  would  re- 
ceive ample  support. 

Wishing  to  follow  along  one  line  or  the  other,  and  not  try 
to  stride  two  horses  going  at  diverging  angles  and  deeming  the 
first  plan  not  exactly  feasible,  at  this  time,  I recommended  the 
other,  and  accordingly  asked  to  be  placed  on  the  Experiment  Sta- 
tion staff,  and  to  have  the  course  of  study  re-arranged  to  this  end. 
This  request  was  granted,  and  for  which  I thank  3 0U. 

In  the  curriculum,  as  now  arranged,  all  students  in  the  agri- 
cultural division  take  the  same  work  for  the  first  two  years,  and 
at  the  beginning  of  the  junior  year  there  is  the  opportunity  to 
choose  between  Veterinary  or  any  of  the  other  courses,  in  this 
division. 
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This  arrangement  is  very  satisfactory,  and  certainly  insures 
a very  high  order  of  veterinary  attainment  by  laying  a broad  and 
secure  foundation. 

The  difficulty  now  is  that  there  is  a constant  demand  by  both 
young  and  middle  aged  men  for  exclusively  veterinary  instruc- 
tion, and  who  are  not  sufficiently  qualified,  educationally,  to 
matriculate  for  the  work  where  it  is  now  given.  We  can  not 
place  the  work  lower  down  in  the  course  to  accommodate  these 
applicants  without  lowering  the  present  high  standard,  and  en- 
couraging charlatanism.  I believe  it  will  be  well  to  consider  the 
advisability  of  giving  a two  years  short  course  for  such  appli- 
cants. 

Largely  through  the  effort  and  influence  of  E.  H.  Grubb,  at 
Washington,  I received  from  the  Department  of  Agriculture  a 
three  months’  appointment  as  expert  investigator  of  scabies  in 
cattle,  and  poison  weeds  on  the  Western  Slope,  beginning  June 
15.  The  College,  wishing  to  co-operate  in  this  work  and  make  it 
as  thorough  as  possible,  several  animals  badly  infested  with  scab 
were  donated  by  enterytrising  stockmen  of  Yuma  county,  they 
were  transported  to  College  b3^  the  railroads  without  charge,  and 
having  the  desired  subjects  accessible  at  all  times  will  greatly 
facilitate  the  work.  Among  the  important  things,  we  wished  to 
make  a careful  study  of  the  life  history  of  the  parasite,  and  by  the 
use  of  various  crude  oils,  and  standard  dips,  determine,  if  pos- 
sible, the  most  economical  and  effective  way  of  coping  with  this 
vexing  problem. 

Because  of  the  fact  that  the  parasite  is  inactive  during  the 
fall  and  early  winter  months,  the  work  has  been  practically  at 
a stand  still,  but  will  be  taken  up  later  when  conditions  are 
favorable  and  the  rejiort  will  follow  in  due  time. 

Poisonous  plants  on  the  range.  T believe  that  it  is  generally 
conceded  that  there  is  no  place  on  earth  where  the  live  stock  in- 
dustry flourishes  under  more  favorable  conditions  and  more  un- 
hampered by  the  ravages  of  disease,  contagious  and  otherwise, 
as  in  this  arid  region  of  the  United  States. 

In  this  State  the  greatest  annual  mortality  on  the  open  range, 
under  the  present  regime,  is  not  from  disease  nor  perhaps  from 
exposure,  but  from  various  poison  weeds  which  grow  native  and 
to  a less  extent  in  cultivated  fields.  The  stockmen  have,  on  this 
account,  in  many  cases,  become  greatly  discouraged  and  quit  the 
business  or  abandoned  otherwise  good  ranges. 

While  one  of  several  yflants  are  in  each  case  thought  to  be 
responsible,  yet  there  will  not  be  two  men  in  a community  who 
will  agree  as  to  the  identity  of  the  plants  responsible,  or  the 
best  means  of  dealing  with  the  matter. 

The  annual  loss  from  this  source  in  the  aggregate  is  very 
heavy.  There  is  great  need  of  education  among  the  range  live 
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Stock  men  on  this  stibject.  The  localities  where  these  partic  ular 
plants  flourish  should  be  defined,  their  identity  made  easy  and 
the  time  of  year  when  they  are  most  dangerous  and  are  to  be 
avoided  should  be  the  subject  of  careful  investigation. 

My  report  to  the  Department  of  Agriculture  on  last  summer’s 
investigation  of  range  conditions  on  the  Western  Slope,  will  be 
printed  and  made  accessible  in  the  near  future. 

Other  diseases.  The  ravages  of  blackleg  have  been  success- 
fully checked  wherever  pro])er  vaccination  has  been  tried.  At 
present  it  is  the  only  ho],-e  we  have  of  reducing  the  mortality  of 
this  dreaded  disease  of  young  cattle. 

By  an  eternal  vigilance  on  the  jiart  of  our  State  live  stock 
sanitary  oflicers.  glanders,  southern  cattle  fever,  and,  in  fact,  all 
of  the  infectious  and  epizootic  diseases  have  been  kep>t  under 
complete  control.  Tuberculosis  among  the  milch  cows  in  The 
dairies,  su])i>lying  milk  to  our  cities,  is  not  a.n  uncommon  thing. 

The  unisity  of  tuberculosis  in  man  and  the  bovine  is  settled 
in  the  minds  of  nine-tenths  of  the  scientists  now  living,  and  the 
transmission  of  this  dread  disease  by  milk  of  the  cow  is  generally 
conceded.  There  should  be  a rigid  health  inspection  of  all  dairies 
within  the  State. 

Xecds  of  Department.  Beyond  a few  incidentals,  we  are  not 
in  need  of  anything  at  j.'resent.  Our  ]>resent  (piarters  in  the 
basement  of  the  Conimercial  building  are  somewhat  unsanitary 
and  are  inapproi»riate,  and  in  a short  time  will  be  entirely  inade- 
quate. All  we  ask  for  in  the  future  is  what  we  have  had  in  the 
past.  i.  e.,  what  we  deserve  and  what  our  condition  seems  to 
demand. 

Res})ect fully  submitted. 

G.  H.  (iLOVKB. 

Veterinarian. 
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REPOirr  OF  THE  DEPARTMENT  OF  HORTH 'TH/rURE  AND 

BOTANY. 


To  the  Slate  Board  of  Aorieiiltiire : 

(ientlenien — I liave  the  honor  to  siilmiit  the  report  of  tlie 
Department  of  Horticnltnre  and  Botany  for  the  year  1904. 

The  instrnction  for  the  year  lias  followed  the  schednle  as 
published  in  the  catalogue,  with  the  exception  of  nature  study. 
Five  hours  jier  week  of  this  work  during  the  fall  term  was  allotted 
to  the  department  instead  of  the  two  hours  that  had  usually 
been  given.  Arrangements  were  made  whereby  Mr.  Payne,  of 
the  Experiment  Station  staff,  was  detailed  to  take  charge  of 
these  classes.  I wish  to  take  this  opportiinity  of  expressing  my 
appreciation  of  the  satisfactory  manner  in  which  Mr.  Payne 
carried  this  heavy  term’s  work  through  to  coni]detion. 

^Ir.  F.  M.  Rolfs,  who  has  been  associated  with  me  in  the 
department  for  four  years,  resigned  in  August,  to  accei»t  the 
chair  of  Horticulture  and  Botany  in  the  Agricultural  College 
of  Florida.  The  ]>lace  has  been  filled  by  ^fr.  B.  O.  Longyear,  of 
the  Michigan  Agricultural  College.  Mr.  Longyear  has  had  ten 
years’  exjierience  as  a teacher  of  botany,  and  wns  for  two  years 
botanist  of  -the  Ex]ieriment  Station,  so  he  comes  to  us  well 
equipped  for  the  work. 

A number  of  terms’  work  in  both  horticultui’e  and  botany 
have  recently  been  added  to  the  course,  consequently  another 
assistant  is  sorely  needed.  At  ])resent  our  time  is  nearly  all 
occujded  with  teaching  and  routine  duties,  leaving  almost  no 
time  to  devote  to  investigation.  And  should  one  of  us  be  called 
awaj-  from  the  College  for  a day,  sopie  of  the  classes  would  have 
to  be  suspended. 

Some  improvements  have  been  made  in  the  campus 
during  the  j)ast  season  Avhich  need  not  be  enumerated  here.  Our 
plan  has  been  to  make  the  remote  corners  and  by-]>laces  ]»resent- 
able  and  thus  make  a unified  whole.  We  are  i)laniiing  for  some 
extensive  improvements  the  coming  season,  but  the  only  work 
for  which  money  will  be  needed  will  be  for  curbing  along  the 
north  and  east  sides  of  the  campus.  The  parking  outside  of  the 
sidewalks  adds  very  materially  to  the  appearance  of  any  ]>rop- 
erty,  and  this  can  not  be  done  along  College  avenne  without  a 
curb  to  hold  the  earth  in  ])lace. 

Greenhouses.  I desire  to  call  your  attention  once  more  to 
the  unsatisfactory  condition  of  the  two  older  greenhouses.  They 
are  hardly  worth  spending  enough  money  on  to  put  them  in  first- 
class  condition.  However,  one  man  Avorked  five  Aveeks  on  these 
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houses  this  fall,  getting  ready  for  cold  weather,  and  some  money 
was  expended  for  repairs. 

Eqxdpment.  For  the  first  time,  I find  it  necessary  to  ask  for 
more  equipment.  The  increased  number  of  students  taking  work 
in  botany,  make  the  purchasing  of  more  microscopes  and  acces- 
sories imperative.  We  ask  for  an  appropriation  of  $237.90  to 
meet  these  wants. 

The  equipment  along  other  lines  is  adequate  for  the  present. 
The  only  difficulty  being  that  we  do  not  get  sufficient  time  in 
which  to  make  use  of  much  of  the  apparatus  that  we  already  have. 

Respectfully  submitted, 

W.  PADDOCK, 
Horticulturist  and  Botani.st. 
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HEPOIIT  OF  DEPARTMENT  OF  ZOOLOGY  AND 
ENTOMOLOGY. 


To  the  State  Board  of  Agriculture : 

Gentlemen — I have  the  honor  to  present  herewith  the  annual 
report  of  the  Department  of  Zoology  and  Entomology  for  the 
year  1904: 

INSTRUCTION. 

Aside  from  the  preparatory  classes,  the  work  of  instruction 
in  this  department  is  confined  to  the  courses  in  Agriculture,  Hor- 
ticulture, Veterinary  Science,  and  Domestic  Science.  The  sub- 
jects taught  are  as  folloAvs : To  the  preparatory  students.  Ele- 

mentary Physiology ; to  the  sophomores,  Advanced  Physiology  for 
two  terms.  Zoology  one  term,  and  Entomology  one  term ; to  the 
juniors.  Comparative  Anatomy,  Entomology  and  Animal  Para- 
sites; to  the  seniors.  Embryology,  Histology,  Entomology,  and 
Evolution  of  Animals. 

The  work  of  instruction  has  been  divided  between  the  first 
assistant,  Mr.  S.  A.  Johnson,  and  the  writer.  At  the  June  meet- 
ing of  the  State  Board  of  Agriculture,  IMr.  C.  R.  Jones  was 
granted  a scholarship  in  this  dejmrtment,  hut  before  the  time 
came  for  him  to  begin  work  he  was  offered  a better  jiaying  posi- 
tion by  the  Bureau  of  Entomology  of  the  De{)artment  of  Agricul- 
ture, so  this  department  has  not  had  his  services. 

IMr.  L.  E.  Burnett,  who  was  emjiloyed  as  taxidermist  in  this 
department,  died  last  May,  and  his  ]>lace  has  not  been  filled,  so 
that  additions  to  the  museum  have  almost  entirely  ceased.  The 
relatives  of  Mr.  Burnett  allowed  most  of  the  specimens  of  birds 
and  mammals  belonging  to  the  deceased  to  remain  in  the  College 
museum,  and  they  also  gave  the  department  the  tools  that  Mr. 
Burnett  used  in  his  work. 

One  year  ago  the  writer  was  ai>pointed  Expert  in  Charge  of 
Exhibit  in  Economic  Entomology  at  the  Louisiana  Purchase  Ex- 
position, which  has  necessitated  the  expenditure  of  a consider- 
able time  and  energy  outside  of  the  regular  college  work. 

NEEDS  OF  THE  DEPARTMENT. 

For  years  the  department  has  been  in  crowded  quarters,  and 
its  work  has  beep  rendered  inconvenient,  and,  to  a considerable 
extent,  inefficient,  in  consequence  of  not  having  suitable  rooms 
for  class  and  laboratory  work  and  for  the  College  museum. 

Because  of  raising  the  grade  of  our  college  work,  and  the 
addition  of  new  subjects  to  the  course  of  instruction,  and  be- 
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( ause  this  (lej)ai  tiiH'iiT  l;as  been  running  very  low  on  eciuipineut 
for  several  years,  it  is  (piiie  ini{)ortant  that  it  should  be  dealt 
with  as  liberally  as  i)ossible  for  a year  or  two,  that  it  may  be 
crc'ditably  equipped  for  the  work  of  instruction  and  investigation 
that  it  has  in  hand,  and  that  its  work  may  comjjare  favorably 
with  the  work  done  in  similar  institutions  in  other  states.  The 
subjects  that  are  assigned  to  this  department  can  not  be  projterly 
taught  without  the  appliances  that  are  employed  in  all  first-class 
institutions.  We  can  better  get  along  with  crowded  and  incon- 
venient (juarters  than  with  inadequate  equipment.  I very  much 
hope  that  §1,000.  at  least,  can  be  allowed  the  Department  of 
Zoology  and  Entomology  during  the  next  twelve  months  for 
e<|uipment  alone. 

The  department  also  needs  another  assistant,  some  one  who 
could  do  the  work  of  a taxidermist  and  act  as  curator  of  the 
museum  during  the  winter  season,  and  as  general  field  assistant 
% during  the  summer  season.  Such  a person  could  probably  be  se- 

cured for  about  §800  a year.  An  invoice  of  the  proj)erty  in  pos- 
session of  the  department  is  attached  hereto. 

Very  resj)ectfully  submitted. 

('.  I*.  tllLLETTE. 

Ft.  Collins.  Colo..  Dec.  3.  1004. 
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liEPOKT  OF 


THE  J)EPAIM\MEXT  OF  CHEMISTRY 
AND  OEOLOOY. 


Fort  (’olliiis,  Colo.,  I teceiiiluM-  7,  19(14. 

l>r.  R.  O.  Ayleswortli, 

President  of  the  State  Agricultural  Colle»e. 

Fort  ('ollius,  ('olo. 

Sir — There  liave  been  no  chauges  in  the  work  in  cheniistry 
during  the  past  two  years,  exc  ept  siicli  as  have  been  rendered 
necessary  by  changes  in  other  dejiartinents.  Such  clianges  as  have 
been  made  have  changed  the  work  required  of  the  students  in 
no  material  manner.  Tlie  changes  in  the  courses  of  study  in  the 
College  have  necessitated  the  placing  of  the  chemistry  in  the 
junior,  instead  of  the  senior  year,  but  the  amount  of  chemistry 
offered  and  reciuired  has  not  been  diminished,  excejit  in  some  de- 
partments, which  will  be  specified,  I su])pose,  in  the  detailed  re- 
ports of  the  respective  departments. 

The  course  iu  chemistry  at  the  ju-esent  time  has  been  re- 
duced to  the  minimum,  which  seems  admissible  in  an  institution 
of  our  grade  ami  character.  It,  however,  does  not  seem  feasible 
to  increase  it,  though  it  would  be  ])leasing  to  me  were  we  able  to 
do  so. 

The  course  at  the  ]»resent  time  is,  considering  the  advance- 
ment made  in  this  branch  of  study  within  the  past  few  years, 
really  very  elementary,  and  so  limited  in  its  scope  that  it  is 
scarcely  commensurate  with  Ihe  work  aimed  at  by  the  institution 
or  the  position  that  the  Agricultural  College  occupies  in  the  edu- 
cational work  of  the  State. 

I have  not  suggested  the  establishment  of  a special  course  in 
chemistry  because,  in  my  judgment,  it  tould  not  be  jiursued  by 
the  students  of  our  classes  excejit  at  a sacrifice  of  lime  and  energy 
which  can  be  more  adyantageously  expended  upon  subjects  al- 
ready offered  in  other  departments,  and  which  contribute  more 
directly  to  the  broadening  of  their  culture,  and,  perhaps,  even 
more  to  their  imjirovement,  both  as  individuals  and  as  citizens, 
and  which  breadth  of  culture  is  a prerequisite  to  their  success  in 
chemistry.  tVere  the  conditions  favorable,  it  would  be  very  agree- 
able to  me  to  have  a course  in  chemistry  extending  beyond  our 
present  course  by  aliout  two  years.  T regret  to  say  that  in  my 
judgment  it  does  not  seem  advisable  at  this  time  to  introduce  any 
more  chemistry  into  the  course.  There  is  a little  optional  work 
offered  at  the  present  time,  but  it  has  just  been  introduced  into 
the  course,  and  it  yet  remains  to  be  seen  whether  the  systematic 
work  now  included  in  the  course  is  sufhcient  to  give  the  necessary 
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foundation  for  such  advanced  work  as  is  contemplated  in  the 
elective  work  presented. 

The  class  work  has  followed  the  prescribed  course  without 
any  changes  whatever,  and  has  been  kept  up  to  the  full  require- 
ments of  the  catalogue.  We  have  tried  to  push  the  laboratory 
work  beyond  its  present  limits,  but  have  found  it  practically  im- 
possible to  do  so  in  the  time  allotted  to  this  branch  of  work, 
which  really  seems  to  be  as  much  as  the  requirements  of  the  other 
departments  permit. 

During  the  past  and  jiresent  terms  it  has  been  necessary  to 
have  two  instructors  in  the  laboratory  to  properly  wait  upon  and 
instruct  the  class.  This,  of  course,  curtails,  almost  stops,  the  work 
of  the  department  in  other  directions.  The  result  of  this  will  not 
be  apparent  in  the  publications  of  the  dejiartment  for  about  two 
3’ears,  but  the  investigations  now  in  hand  can  not  be  prosecuted 
with  that  consecutiveness  and  breadth  which  is  required  for  the 
attainment  of  commendable  results,  which,  under  the  best  condi- 
tions, are  accomplished  only  at  a large  cost  of  time  and  effort.  In 
order  to  acconqilish  a little  in  our  experimental  work  which  shall 
be  of  more  than  passing  interest  and  perhaps  of  some  permanent 
value,  it  seems  necessary  to  do  a very  large  amount  of  work,  a 
good  percentage  of  which  may  in  the  end  prove  to  be  of  compara- 
tively little  value,  and  yet  it  is  necessary  to  do  it  if  we  wish  to 
maintain  the  character  of  our  department  and  to  accomplish  some 
good. 

i\Ir.  Bishopp  left  us  last  July  to  accept  a position  as  professor 
of  chemistry  in  another  school.  His  place  has  not  been  filled  by 
the  appointment  of  another  owing  to  our  appreciation  of  the  ques- 
tions of  finance  with  which  the  Board  has  been  faced.  Hereto- 
fore I have  preferred  to  take  some  of  our  own  men  and  train  them 
to  do  our  lines  of  work.  As  a rule  this  works  well  and  results  in 
their  desiring  to  go  elsewhere  to  round  out  their  education  in 
these  lines.  It  is  a practice,  however,  which  I think  unwise  to 
follow  too  continuously.  I am  not  satisfied  that  it  is  either  more 
or  less  expensive  in  either  time  or  salary  than  to  obtain  persons 
from  other  institutions,  but  with  increasing  classes  and  important 
lines  of  investigation  which  can  be  taken  up,  we  need  the  help  of 
another  man  in  the  department. 

At  your  last  meeting,  June,  Mr.  Douglass  appeared  before 
you  to  present  his  request  for  an  increase  of  salary  to  |900  per 
annum.  I made  no  mention  of  the  matter  in  my  semi-annual  re- 
port, not  because  I was  in  any  way  oiiposed  to  his  receiving  an 
increase,  or  because  of  doubt  as  to  his  meriting  it,  but  because  I 
knew  the  time  to  be  inoppoidune.  Mr.  Douglass  was  fully  ad- 
vised as  to  my  position  in  the  matter,  and  asked  my  consent  to 
present  his  request  directly  to  the  Board,  which  I readily  gave. 
Mr.  Douglass  is  an  earnest,  faithful  and  conscientious  assistant, 
in  every  way  deserving  of  the  increase  in  salary  for  which  he 
asked,  and  which  I recommend  be  granted  to  him. 
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The  building  and  property  under  luy  charge  are  in  good  con- 
dition, and  there  are  no  alterations  or  improvements  desired 
which  require  special  mention  in  this  report. 

I have  no  request  to  make  pertaining  to  supplies.  The  only 
thing  which  would  facilitate  our  work  is  a typewriter,  especially 
one  which  is  provided  with  chemical  symbols.  There  is  such  a 
typewriter  on  the  market  advertised  at  |100  retail. 

Respectfully  submitted, 

WM.  P.  HEADDEN. 


i Signed) 
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ANNUAL  KErOET  DEPARTMENT  OF  ENGINEERING  AND 

PHYSICS,  1904. 


To  the  Executive  Committee, 

State  Board  of  Aoriculture : 

Gentlemen — I have  the  honor  to  submit  the  following  report 
of  the  work  for  the  Dei)artment  of  Irrigation  Engineering  for  the 
past  Tear : 

The  previous  work  of  this  department  and  the  work  of  the 
Experiment  Station  carried  on  by  the  Irrigation  Engineer  along 
lines  directly  associated  with  the  fundamental  j)roblems  of  the 
agriculture  of  the  State,  have  made  the  work  of  great  imp'ortance 
in  the  attacks  which  have  been  made  ui)on  the  right  to  irrigate 
in  Colorado.  Accordingly,  when  the  request  to  take  uj)  the  work 
as  State  Engineer  of  this  State  came  in  1903,  and  the  matter  was 
submitted  to  you  for  your  consideration,  it  was  deemed  more  im- 
portant ill  your  judgment  for  me  to  take  up  that  work  under 
leave  of  absence,  and  that  the  jiussible  value  to  the  agricultural 
interests  of  the  State  would  justify  the  temporary  sacrifice  of 
some  of  the  interests  of  the  department. 

Consequently,  during  the  past  year  I have  been  alile  to  give 
comjiaratively  little  time  to  the  direct  work  of  the  academic  side 
of  this  work,  but  have  been  able  to  give  more  or  less  continual 
supervision,  and  to  direct  the  character  and  scope  of  the  work. 

With  telephone  connecting  the  offices  at  Denver  and  Fort 
Collins,  direct  communication  can  be  had  at  almost  any  time,  and 
this  has  helped  materially  during  the  absences  which  have  been 
necessary.  With  the  aid  of  able  assistants,  the  work  of  teaching 
has  been  carried  on  on  the  plans  I outlined,  and  covering  the 
scope  and  character  of  the  instruction  planned  in  the  course.  A 
more  detailed  reference  will  be  given  to  the  work  of  these  assist- 
ants in  the  course  of  the  reiiort. 

XEEDS  OF  THE  UEPARTVIEXT. 

The  first  and  most  {)ressing  need  of  the  department  is  room. 
With  the  growth  of  the  department  and  the  increase  in  its  work, 
the  building  has  been  long  outgrown.  This  need  in  the  depart- 
ment has  been  rec  ognized  by  you  for  some  years,  and  efforts  have 
been  made  to  procure  additional  room.  It  has  been  a keen  dis- 
a])i)oiiitment  that  the  ap]>ro])riatiou  iirovided  for  by  the  last 
Legislature  was  unavailable  and  that  the  work  began  on  the  pro- 
})osed  building  had  to  cease  before  the  foundation  was  com])leted. 

The  needs,  however,  are  more  ])ressing  than  ever.  The  rooms 
are  crowded  with  a]i])aratus  and  material  which  is  ineffective 


STATK  liOARI)  OF  AGI! ICULTURE. 


43 


because  of  lack  of  vooiii,  and  can  not  be  effective  without  an  in- 
crease of  Sj»ac(*  for  laboratory,  class  room  and  work  of  investiga- 
tion. \\'bile  the  work  of  the  de]»artnient  has  been  adapted  some- 
what lo  the  conditions  by  <loing  as  much  work  of  investigation 
out  doors  in  the  field  as  possible,  the  room  is  still  so  much  below 
the  actual  needs  as  to  constantly  keep  ns  reminded  of  the  waste- 
ful loss  of  time  and  effort  which  it  causes. 

Tlu‘  work  of  the  Experiment  Station  is  so  much  hamjiered  in 
tin*  (dlice,  and  what  is  more  ini])ortant,  the  investigations  in  irri- 
gation are  resticte<l,  and  the  office  work  of  reduction,  which  is 
often  the  most  important  ]»art  of  the  whole  work,  is  exceedingly 
hamper(“d  by  the  impossibility  of  an  orderly  arrangement  of  data. 
In  th(‘  station  work  a large  amount  of  very  valuable  data  has 
been  accpiired  during  the  ])ast  1(5  years,  and  it  is  of  vast  im- 
])ortance  in  many  res])ccts.  It  has  been  the  basis  in  the  defense 
in  the  celebrated  Elephant  Butte  case,  which  was  indirectly  an 
attack  upon  the  right  of  irrigation  in  Colorado.  It  has  also  been 
the  foundation  ujion  which  the  defense  in  the  Kansas-t'olorado 
suit  now  pcmding  is  based. 

Aside  from  the  fact  that  this  data  could  not  be  replaced  if 
lost,  is  the  fact  that  it  has  been  of  material  importance  to  the 
State  as  a whoh‘.  The  new  building  jtroposed  was  to  have  aui])le 
ffr(‘-])roof  vaults  for  the  ju'eservation  of  such  data,  and  the  need  of 
such  safe  plac(‘  of  depositing  it  is  very  great.  There  is  the  con- 
staTil  r.pjirehensiou  of  the  ])ossibility  of  losing  the  work  of  1(5 
years,  and  the  knowledge  that  the  loss  of  this  data  would  be 
irrepai-able,  and  that  such  data  could  not  possibly  be  replaced. 

I mention  the  above  as  what  is  economically  ])erhaps  the 
greatest  need  for  additional  room,  only  because  of  the  value  in- 
volved could  it  be  considered  as  secondary  to  the  interests  of  the 
l)<‘paitment  of  IriMgation  Engineering.  It  is  not  necessarily  a 
functi(»n  of  that  work,  but  having  been  under  the  same  direction, 
the  work  shaded  from  OTie  into  the  other,  and  the  building  serving 
both  imrjioses  it  is  proper  to  mention  it  in  this  report,  and  to 
(*mi)hasize  the  jmssible  loss  that  would  r(“sult  in  case  of  fire  under 
the  ]u-('sent  conditions. 

In  the  work  of  teaching,  the  disadvantages  are  many.  From 
one  to  two  classes  per  day  at  the  time  when  I took  charge  of  the 
dei»artment,  Avithout  field  work,  Avithout  assistants,  and  Avitli 
almost  no  aj)paratus,  the  department  uoav  has  from  eight  to 
twelve  or  more  classes  per  day  in  forenoons,  and  from  three  to 
eight  in  laboratory  and  field  Avork  for  tAvo-hour  periods  in  the 
afternoon.  The  iieed  for  class  rooms  is  therefore  far  in  excess 
of  the  room  availabh*.  It  is  often  necessary  to  take  classes  to 
reuiote  ])arts  of  the  grounds.  Aside  from  the  inconvenience,  is 
1h(“  more  imiiortaiit  loss  Avhich  comes  from  the  fact  that  the  class 
is  remote  from  the  instruments,  ap]>aratus,  charts  and  diagrams 
which  are  stored  in  the  building  of  the  department. 
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The  laboratory  for  the  classes  in  physics  has  never  been  suit- 
able for  satisfactory  work.  It  is  in  the  basement,  poorly  lighted 
and  so  small  that  it  I’equires  a relatively  large  amount  of  super- 
vision. The  effect  of  poor  laboratory  facilities  is  shown  in  the 
character  of  the  work.  The  hydraulic  laboratory  which  was 
started  some  years  ago  has  had  to  be  given  up  and  the  room  de- 
voted to  the  storage  of  material.  The  material  which  we  already 
have  and  the  activities  would  require  at  once  a building  as  large 
as  has  been  planned  and  as  was  ])rovided  for  by  the  last  Legisla- 
ture. Some  of  the  most  valuable  work  of  the  department  could 
be  done  with  a siiitable  hydraulic  laboratory,  and  while  the  lack 
of  such  laboratory  has  ’been  overcome  to  some  extent  by  the 
facilities  offered  by  the  canals  and  reservoirs  of  the  State,  yet  this 
causes  a change  in  the  character  of  the  work,  and  makes  it  neces- 
sary to  take  up  a different  class  of  questions.  Some  of  those  which 
now  arise  are  questions  which  need  careful  laboratory  investiga- 
tion, and  where  the  most  valuable  part  of  the  work  done  will  be 
by  laboratory  methods. 

IRRIGATION  ENGINEERING. 

The  work  in  this  College  is  the  first  work  along  the  line  of 
irrigation  engineering  done  in  this  country.  The  title  of  the  de- 
partment was  originally  physics  and  engineering.  In  1890  it  was 
changed  to  irrigation  engineering,  and  a course  established  by 
action  of  the  Board  at  that  time.  This  was  tlie  first  course  of 
the  kind.  Not  only  did  the  work  have  to  be  outlined,  but  also 
a great  deal  of  the  instruction  had  to  be  provided  without  the 
aid  of  text  books.  It  has  been  our  attempt  to  use  the  facilities 
which  we  had  to  the  best  advantage,  and  to  qualify  our  young 
men  so  far  as  facilities  at  our  disposal  would  permit,  so  that 
they  would  be  both  useful  citizens  and  qualified  to  earn  their  own 
way.  Realizing  the  limitations,  as  well  as  the  importance  of  the 
work,  we  have  given  more  attention  to  some  of  the  problems  of 
hydraulics  than  to  the  general  questions  of  engineering. 

An  examination  of  the  list  of  graduates  from  this  department 
since  1892  will  show  the  degree  of  success  that  has  been  attained. 
I feel  still  more  strongly  the  need  for  such  training  for  the  best 
development  of  the  State,  and  that  such  work  can  never  be  of 
more  importance  than  at  the  present  time,  when  our  irrigation 
laws  and  customs  are  taking  form,  and  when  the  need  for  young 
men,  completely  or  jiartially  trained,  is  felt  as  it  never  will  be 
again.  There  is  opportunity  in  this  line  for  young  men  to  be  of 
material  value  in  the  development  of  the  State,  and  there  is  a 
call  for  them  not  only  in  this  State,  but  in  all  other  irrigated 
states  of  the  West.  Consequently,  I feel  that  the  conditions  are 
more  jiromising  than  ever  before,  and  better  justify  the  choice  of 
such  work  on  the  part  of  young  men,  and  make  it  more  desirable 
for  a Board  like  yourselves  to  anticipate  the  needs  of  the  agricul- 
ture of  the  State  in  ]»reparation  for  the  future. 
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In  addition  to  the  training  in  the  physical  application  of 
water,  there  should  be  given,  what  at  present  is  doubtless  more 
important  to  the  agriculture  of  the  State,  and  that  is  the  train- 
ing of  a class  of  young  men  who  may  be  qualified  for  the  responsi- 
ble duties  of  the  administration  of  water.  The  conditions  in  the 
past  have  been  such  that  I have  discouraged,  rather  than  en- 
couraged, them  to  look  for  employment  as  water  commissioners. 
An  occupation  where  continuity  of  service  and  compensation  do 
not  depend  upon  faithfulness  of  service  and  qualification,  is  de- 
moralizing to  young  men,  and  I have  discouraged  their  consider- 
ation of  such  work.  The  indications  are  at  present  that  a change 
is  likely  to  occur,  and  with  the  increased  value  of  water  to  the 
agriculture  of  the  State,  there  will  doubtless  be  a development 
which  will  require  qualified  young  men,  and  where  the  conditions 
will  be  such  as  to  justify  a young  man  in  preparing  himself  for 
that  work.  With  the  present  stage  of  develoi)ment  I firmly  be- 
lieve that  the  greatest  value  to  the  agriculture  of  the  State  may 
be  along  that  line  for  the  present.  The  value  of  a cubic  foot  of 
water  per  second  may  now  be  considered  as  |30  per  day,  and,  con- 
sequently, based  solely  on  the  economical  considerations  of  agri- 
culture, and  as  the  possibilities  of  extravagance  are  exceedingly 
great,  by  the  better  distribution  of  water  in  the  different  water 
districts  of  the  State,  the  increased  production  may  be  very  large, 
and  the  training  of  our  young  men  along  this  line  will  give  the 
greatest  immediate  returns.  The  improvement  in  use  by  farmers 
requires  the  change  in  the  practice  of  individuals,  and,  necessa- 
rily, will  be  relatively  slow  process;  so,  while  the  improvement  in 
the  practice  of  individuals  is  of  great  importance,  it  is  one  slower 
in  its  results,  and  will  show  much  less  speedily  than  an  improve- 
ment in  distribution. 

In  the  work  in  civil  and  irrigation  engineering  we  have  felt 
that  the  limitations  in  training  made  it  best  for  us  to  emphasize 
the  training  in  hydraulics  and  irrigation  engineering  rather  than 
in  the  technical  side  of  civil  engineering.  The  conditions  existing 
in  the  State  have  made  such  training  of  greater  value  and  quali- 
fied our  young  men  to  take  part  in  the  work  of  the  State.  An  ex- 
amination of  the  list  of  our  graduates  will  show  what  they  have 
done  in  this  respect.  We  have  been  almost  the  only  institution 
that  has  qualified  the  young  men  even  partially.  The  possibilities 
are  such  that  it  is  extremely  desirable  to  better  prepare  them,  and 
I feel  that  we  can  and  ought,  with  better  facilities,  to  turn  out 
young  men  immediately  available  for  much  of  the  important 
work  of  the  State  that  can  be  foreseen  to  be  necessary. 

ASSISTANTS. 

The  department  has  been  fortunate  in  having  capable  assist- 
ants. In  1903  Prof.  W.  J.  Myers  was  Assistant  Professor  of  En- 
gineering. Professor  Myers  had  formerly  been  connected  with 
the  Experiment  Station,  and  subsequently  was  Professor  of  Math- 
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ematics  in  the  College.  He  was  able  to  eoiiie  to  ns  dui’ing  last 
year.  The  work  was  somewhat  interrupted  in  the  spring  by  calls 
to  some  work  in  the  East.,  and  by*  some  work  which  he  did  on  the 
Kausas-Colorado  case.  Professor  flyers  resigned  last  June,  to 
give  his  entire  attention  to  some  investigations  in  connection  with 
the  Kausas-Colorado  .suit,  and  also  to  take  up  work  as  special 
expert  for  the  Ignited  l^tates  Census,  in  which  he  is  at  jiresent  em- 
ployed. 

With  the  iuciea.se  of  work  in  the  spring  term,  Prof.  G.  N. 
Houston  was  engaged  to  assist,  and  upon  the  resignation  of  I’ro- 
fessor  iMyers  in  June,  he  was  appointed  as  Assistant  Professor, 
and  has  lield  the  position  since  that  time.  He  was  in  immediate 
chai'ge  of  the  field  encampment  which  for  a number  of  years  has 
been  an  essential  part  of  the  course. 

During  1903,  Mr.  8.  L.  Boothroyd  was  Assistant  in  Physics. 
For  a part  of  the  summer  he  did  some  special  work  for  the  Ex- 
periment Station,  and  for  the  United  States  Department  of  Agri- 
culture. Early  in  the  fall,  a few  weeks  after  the  opening  of  the 
fall  term,  he  received  an  appointment  at  Cornell  University, 
Ithaca,  Kew  York,  and  resigned  his  position  with  us.  This  came 
at  an  awkward  time,  and  for  a period  of  some  two  weeks  some  of 
the  classes  were  without  instruction.  By  that  time  arrangements 
had  been  made  with  Prof.  J.  E.  Bonebright,  formerly  of  Idaho 
T’niversity,  and  he  has  since  been  in  charge  of  the  classes  in 
physics. 

The  arrangement  with  Mr.  Bonebright  at  present  is  limited 
to  January  1st.  It  must  be  determined  whether  this  arrange- 
ment shall  be  continued  for  the  remainder  of  the  school  year,  or 
whether  other  arrangements  should  be  made.  Cue  cause  for  the 
present  arrangements  was  the  fact  that  arrangements  were  jiar- 
tially  made  with  another  young  man,  and  it  was  found,  after  ar- 
rangements had  been  almost  coni])leted.  that  his  Board  of  Con- 
trol would  not  release  him  until  the  Christmas  holidays.  That 
arrangement  is  still  pending,  and  has  not  been  completed.  It, 
therefore,  is  a (piestion  whether  it  is  desirable  to  complete  that 
arrangement,  or  to  engage  Mr.  Bonebright  to  continue  to  the  end 
of  the  school  year. 

In  the  siiring,  31 r.  Lamb  hel})cd  Mr.  Boothroyd  in  the  labora- 
tory instruction  in  physics.  3Ir.  Lamb  had  been  helping  in  the 
Exiieriment  Station  for  a part  of  the  time.  He  subsequently 
entered  the  Avork  of  the  TTiited  States  Geological  Survey  and  left 
the  department  short-handed  in  that  Avork. 

Mr.  K.  I^.  Parshall,  of  the  graduating  class,  has  been  acting 
as  assistant  during  the  fall  term,  and  upon  him  has  fallen  a 
considerable  portion  of  the  laboratory  instruction  in  physics  un- 
der the  suj>ervision  of  Mr.  Bonebright. 

The  assistants  in  the  Exjieriment  Station  are  not  officially 
a part  of  the  De}>artment  of  Engineering,  although  under  the 
same  head. 
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4 ho  work  of  llie  above  assistants  has.  as  a whole,  been  very 
satisfactory,  and  the  success  of  the  work  of  the  department  is 
very  largely  due  to  them. 

FIELD  CAMP. 

The  class  in  (Mvil  Engineei'ing  were  taken  for  their  annual 
held  encampment  in  the  latter  part  of  August.  The  trip  was  again 
made  to  Estes  l*ark,  which,  as  a whole,  offers  more  of  the  desir- 
able conditions  for  field  work  than  any  other  region  that  is  within 
oui‘  reach.  It  affords  a great  variety  of  topographical  conditions, 
running  streams  for  h^Tlraulic  work,  communication  by  telephone 
and  by  mail,  and  stores  for  the  purchase  of  supplies. 

The  work  this  year  was  the  survey  of  a reservoir.  The  class 
ran  transit  and  level  lines  necessary  to  make  a filing,  and  each 
member  of  the  class  has  been  expected  to  jnepare  complete  maps 
for  filing.  This  work  was  immediately  directed  in  the  field  by 
Ib'ofessor  Houston  and  Mr.  Parshall. 

THE  NEEDS  OF  THE  DEPART JI ENT. 

The  first  and  greatest  need,  as  before  iiauitioned,  is  a build 
ing  such  as  has  alread\  been  planned,  the  erection  of  which  we 
had  ho]>ed  for  for  a number  of  years.  The  equipment  which  is 
needed  is  entirely  secondary  to  the  above  need.  With  the  limita- 
tion in  room  every  material  addition  to  the  present  (Rpiipment 
tends  to  hamper  the  work  because  it  decreases  the  available  space, 
hence  the  additions  of  e(]uipment  are  mostly  small  and  rather 
along  the  line  of  current  supplies. 

1 would  call  attention  to  the  fact  that  during  the  next  scholas- 
tic year  we  shall  need  to  provide  for  additional  classes.  This 
will  require  some  additional  school  room  and  also  more  instruc- 
tion. Because  of  the  change  made  in  the  College  course  a few 
years  ago,  one  class  was  dropped  out.  A year  ago  we  had  no 
junior  class,  and  this  year  we  have  no  senior  class.  That  is,  last 
year  we  had  freshman,  sophomore  and  senior  classes,  the  present 
year  we  are  giving  instruction  to  freshman,  sophomore  and  junior 
classes,  and  next  year  we  will  have  freshman,  sophomore,  junior 
and  senior  (dasses  in  addition  to  the  sub-freshman  classes.  The 
additional  instruction  required  will  call  for  the  services  of  an- 
other instructor  for  a ])art,  if  not  all  the  time,  and  will  also  make 
necessary  a corresponding  number  of  (dass  rooms.  The  matter 
of  another  instructor  will  not  need  to  be  settled  now.  It  can  be 
brought  u]»  at  the  June  meeting  of  the  Board. 
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DIVISION  OF  ENGINEERING. 


Professor  L.  G.  Carpenter : 

Dear  Sir — I would  submit  the  following  report  of  my  work 
in  this  department  from  March  1,  1904,  to  date; 

During  the  Spring  Term  I took  charge  of  the  following 
classes:  Freshmen  in  Surveying,  sophomores  in  Irrigation  En- 

gineering, and  the  freshmen,  sophomores  and  seniors  in  Field 
Work. 

There  were  twenty-four  freshmen  in  the  class  in  Surveying. 
This  included  all  students  taking  the  Engineering  courses.  The 
greater  part  of  Raymond’s  Text  Book  on  Surveying  was  covered 
in  the  class  room,  and  the  use  of  the  chain,  tape,  compass  and 
level  in  elementary  problems  in  the  field. 

In  Irrigation  Engineering  Wilson’s  Text  Book  was  used. 
Eight  sophomores  reported  for  this  class.  In  field  work  the  sopho- 
mores, a class  of  fourteen,  ran  a preliminary  and  location  survey 
for  about  two  miles  of  railroad,  it  being  the  intention  to  supple- 
ment in  this  way  the  theoretical  course  in  Railroad  Engineering 
given  in  the  winter  term. 

The  senior  class  last  year,  being  the  last  class  to  graduate 
under  the  old  three  year  schedule,  would  correspond  in  standing 
to  the  present  junior  class.  The  field  work  of  this  class  of  six 
consisted  of  one  half  term  in  practical  work  with  surveying  in- 
struments and  one  half  in  gauging  ditches  in  the  vicinity. 

THE  FIELD  CAMP. 

We  left  Fort  Collins  on  the  morning  of  August  25,  with  our 
camp  equipment  packed  in  three  wagons,  and  arrived  in  Estes 
Park  on  Saturday  morning,  August  27. 

Our  party  consisted  of  nine  juniors,  seven  sophomores,  Mr. 
Parshall  (my  assistant),  a teamster,  a cook,  and  myself,  twenty 
in  all. 

The  National  Guard  of  Colorado  kindly  loaned  us  one  fiy 
tent,  two  officers’  tents  and  one  Sibley  tent,  which,  together  with 
my  own  10x16  wall  tent  with  fly  and  small  tents  of  this  depart- 
ment, furnished  comfortable  quarters  this  year. 

The  work  consisted  of  the  survey  of  a reservoir  site.  The  pro- 
posed reservoir  covered  about  200  acres,  is  about  one  mile  long, 
one-half  mile  wide  in  the  widest  part,  with  a maximum  depth  of 
thirty  feet.  The  work  included  a traverse  on  the  high  water  line, 
which  checked  within  1 in  3,500,  and  the  obtaining  of  the  topog- 
i*aphy  by  means  of  parallel  sections  run  across  the  site  on  which 
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every  live-foot  eoiitoiir  was  located.  Where  this  failed  to  show  the 
topography  sufficiently  it  was  supplemented  by  the  transit  and 
stadia  method,  based  on  a system  of  triangulation  points.  The 
traverse  was  worked  up  and  a field  map  made. 

Returning,  we  arrived  at  Fort  Collins  in  the  afternoon  of 
September  9. 

The  so])homores  are  now,  under  the  winter  term  course  in 
Draughting,  making  a comjtlete  map  of  the  site  such  as  is  required 
for  filing  in  the  State  Engineer’s  office. 

Before  leaving  this  matter  I would  say  that  in  order  to  prop- 
erly do  the  work  and  maintain  the  good  health  of  the  party,  the 
following  additions  to  the  cami)  equijunent  are  imperative: 

One  officer’s  tent,  10x1  <!-4'  wall  with  fly,  10  oz.  duck. 

Tliree  Sibley  tents.  United  States  National  Guard  type. 

One  officer’s  tent,  10x12-4'  wall.  United  States  National 
Guard  type. 

The  present  rope  ridge  tent  and  the  pyramid  tents  can  be 
used  advantageously  for  store  tents,  cook  tent,  etc.,  as  they  were 
this  year. 

There  sliould  also  be  one  light  steel  range. 

FALL  TERM. 


During  the  fall  term  1 have  had  the  classes  in  Seminar, 
Higher  Surveying,  Mechanics  of  Materials,  Strength  of  Materials, 
Laboratory  and  Field  Work. 

Nine  sophomores  reported  for  Higher  Surveying.  In  this 
course  we  reviewed  Raymond’s  Text  Book  and  supplemented  it  by 
the  descriptive  matter  in  Bence  & Ketchum’s  Field  Manual.  This 
occui)ied  a little  more  than  one-half  of  the  term,  and  was  followed 
by  a course  of  lectures  on  the  elementary  astronomical  concep- 
tions and  the  mathematical  calculations  involved  in  the  deter- 
mination of  time,  latitude  and  azimuth  with  the  common  en- 
gineer’s transit. 

The  field  work  of  the  sophomores  in  the  afternoon  followed 
in  general  the  problems  in  Pence  & Ketchum’s  Field  Book  under 
“The  Transit  and  Level”  with  additional  observations  for  time, 
latitude  and  azimuth. 

Ten  juniors  took  the  course  in  Mechanics  of  Materials. 
.Merriman’s  Text  Book  was  used,  the  work  covering  the  first  six 
chapters.  Owing  to  the  fact  that  the  testing  machine  is  in  need 
of  repair,  that  it  has  no  proper  registering  ajijiaratus,  and  that 
the  course  was  crowded  into  the  first  half  of  the  term  when  the 
students  had  very  little  conception  of  the  subject,  the  coui’se  in 
Strength  of  Materials  Laboratory  did  not  prove  very  satisfactory. 
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SEMINAR. 

During  the  fall  term  two  hours  j»er  week  were  given  to 
Seminar  by  the  juniors.  Each  man  was  required  to  prepare  a 
paper  on  some  important  engineering  topic  and  read  it  before  the 
class,  after  which  a general  discussion  took  place.  Under  this 
course  such  matters  as  the  work  of  the  U.  S.  Reclamation  Service 
and  the  construction  of  the  Moffat  road  were  reviewed  and  dis- 
cussed. 

WINTER  TERM. 

The  sophomores  are  using  Welib’s  Text  Rook  in  the  course  in 
Railroad  Engineering  as  usual. 

The  course  in  ^Materials  of  Construction  is  given  for  the  first 
time  this  year.  It  occupies  the  first  half  of  this  term,  and  covers 
part  II  in  Johnson’s  Text  Rook. 

The  sophomore  course  in  Draughting,  as  I said  before,  con- 
sists at  present  of  working  ujt  and  platting  the  notes  taken  on 
the  field  trip.  Owing  to  tlie  small  quarters  this  class  reports  in 
two  sections  on  alternate  days,  each  four  hours,  instead  of  two 
hours  ]»er  day,  as  scheduled.  With  this  arrangement  it  is  impos- 
sible to  jlut  in  the  full  time,  as  no  satisfactory  draughting  can 
be  done  after  four  o’clock  p.  m. 

The  arrangements  for  junior  seminar  this  term  are  as  fol- 
lows ; Each  member  of  the  class  is  to  pre])are  a paper  on  an 
assigned  subject,  and  read  it  before  the  engineering  society.  It 
is  to  be  neatly  written  on  manuscrijit  paper,  and  handed  to  me 
at  least  three  days  before  reading,  for  correction  and  grading. 

Respectfully. 

G.  N.  nOUSTON. 

Fort  Collins.  Colorado,  Decemlier  7.  1004. 
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DIVISION  OF  IMlVSirS. 


T<»  Professor  L.  G.  Ciu-peuter  : 

Dear  Sir:  During  the  fall  term  of  tliis  year,  1904,  the  Divi- 

sion of  Physics  had  in  the  second  sid)-freshman  class  59  students 
in  three  sections  in  recitation  work,  and  fifty  students  in  four 
divisions  in  the  laboratory  work.  The  students  in  the  second  sub- 
freslinian  class  were  registered  for  two  hours  laboratory  work 
each  day,  but  although  the  laboratory  was  open  every  afternoon 
up  to  5:30,  it  is  imjEOSsible  with  four  sections  to  give  the  students 
more  than  two  hours  laboratory  work  on  alternate  days.  To 
make  uj)  for  this,  (piizzes  and  additional  drill  work  were  jtro- 
vided  for  those  students  who  were  not  in  the  laboratory.  This 
arrangement  of  the  divisions  for  the  laboratory  work  is  somewhat 
a disadvantage  to  the  student,  since  he  is  able  to  attend  but  four 
hours  one  week  and  six  the  next.  The  size  of  the  laboratory 
would  have  to  be  doubled  to  accommodate  all  the  students  witli 
two  hours  laboratory  work  each  day.  Laboratory  room  is  very 
badly  needed. 

There  were  19  students  registered  in  Mechanics  for  the  fall 
term  in  the  sophomore  class.  This  class  during  the  term  covered 
the  first  12()  j)ages  of  Wood’s  Mechanics.  The  class  was  very 
unfortunate  in  having  no  instructor  during  the  first  month  of  the 
term,  Sej)tember.  T began  the  work  here  the  first  of  October. 

The  fall  term  in  the  second  sub-freshman  IMiysics  covered  the 
first  140  i)ages  of  Carhart  & Chute  High  School  Physics.  This  in- 
cluded mechanics  of  solids,  and  mechanics  of  fluids.  In  1lie_ 
laboratory  the  students  jterformed  from  fifteen  to  twenty-five 
experiments,  kept  note  books  and  passed  examination  on  the  ex- 
periments performed. 

During  the  winter  term  the  second  sub-freshman  class  will 
be  expected  to  reach  “Electricity  and  Magnetism”  in  Carhart  & 
Chute  High  School  Physics.  This  class  will  jirobably  finish,  on 
an  average,  about  twenty  more  experimenfs  in  the  laboratory  dur- 
ing the  winter  term. 

The  divisions  of  students  in  the  recitation  and  laboratory 
work  of  the  second  sub-freshman  class  are  the  same  as  during  the 
fall  term.  The  number  of  students  for  the  winter  term  is  prac- 
tically the  same. 

The  class  in  ^Mechanics  for  the  winter  term  consisis  of  but 
fourteen  students,  all  of  whom  are  taking  the  Civil  Engineering 
course.  This  class  will  be  able  to  cover  fhe  remaining  ]K)rtion  of 
rhe  text  in  Wood’s  ^Mechanics  during  the  winter  term. 

Respectfully  submitted. 

•T.  E.  RONERRIGIIT. 


1 *('c<'mbc]'  9.  1 9(14. 
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REPOKT  OF  DEPARTMENT  OF  MECHANICAL 
ENGINEERING. 


To  the  State  Board  of  Agriculture ; 

Gentlemen : I have  the  honor  to  submit  herewith  the  annual 

report  of  the  Department  of  Mechanical  Engineering.  The  work 
of  the  department  has  been  carried  by  classes  as  follows : 

BURST  SUP.-B'RESHMAN  CLASS. 

The  members  of  the  SBib-freshman  class  come  to  the  depart- 
ment for  shop  work  only,  and  they  have  been  given  instruction  in 
the  wood  working  room  and  blacksmith  shop. 

SECOND  SUB-FRESHMAN  CLASS. 

Those  who  begin  their  work  in  the  institution  in  the  second 
sub-freshman  year  are  given  instruction  in  the  wood-Avorking 
room  and  blacksmith  shop,  and  those  who  have  reported  during 
the  past  year  have  been  given  such  instruction. 

A number  of  irregular  and  special  students  have  taken  the 
work  with  the  first  and  second  sub-freshmen. 

B^RESHMAN  CLASS. 

The  freshmen  have  received  instruction  in  instrumental  draw- 
ing embracing  110  geometrical  problems,  and  50  problems  in 
orthographic  and  isometric  projections. 

They  have  received  instruction  in  lettering  for  mechanical 
drawings.  Numerous  draAvings  from  copies  from  acknowledged 
authorities  in  engineering  Avork  liaA’e  been  made.  The  members  of 
this  class  haA^e  also  received  instruction  in  tracing  and  blue  print 
work. 

There  haA^e  been  fifty  members  in  the  class  in  Carpentry  and 
Joinery  and  the  work  has  consisted  of  a preparation,  by  means 
of  a text  book,  for  the  lecture  work  Avhich  concludes  the  study. 

The  text  book  work  is  principally  on  wood  working  tools, 
their  care  and  use,  and  also  on  the  handling  of  timber  from  the 
tree  through  the  seasoning  yard  or  kiln;  later  the  class  was  given 
a course  of  lectures  on  contractor's  work,  and  the  use  of  the  steel 
square. 

They  have  completed  work  in  wood-turning  and  pattern  work 
extending  over  one  and  one-half  terms. 
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SOPHOMORE  CI.ASS. 

The  students  in  this  class  have  received  instructions  in  the 
sketching  of  machine  parts,  and  during  one  term  they  made  de- 
signs for  screw  threads,  bolts,  nuts,  cap  screws,  etc.  Another 
term  was  devoted  to  elementary  macliine  design. 

Text  book  work  and  lectures  upon  machine  shoj»  appliances 
were  taken  u]t  for  one  term. 

JUNIOR  CLASS. 

The  members  of  the  junior  class  taking  the  work  of  the  past 
fall  term  have  completed,  in  the  department,  the  study  of  the 
elements  of  mechanism. 

On  account  of  the  change  in  the  course  of  study  of  the 
College,  and  being  yet  in  the  transilion  period  from  the  old 
course  to  the  new,  tliere  was  no  regular  junior  class  last  winter 
and  spring. 

SENIOR  CLASS. 

This  year  there  is  no  regular  senior  class. 

Last  year’s  students  in  the  regular  senior  class  completed 
the  study  of  the  principles  of  mechanism,  the  study  of  steam 
boilers,  steam  engines  and  steam  engine  design. 

The  members  of  the  Senior  Class  also  did  a good  deal  of 
work  in  the  mechanical  engineering  laboratory. 

Great  interest  is  taken  in  this  laboratory  work,  and  I desire 
very  much  to  see  it  elaborated  and  extended ; this,  of  course,  will 
require  the  expenditure  of  some  money,  but  it  certainly  will  be 
of  lasting  benefit  to  the  young  men  about  to  leave  the  institution, 
as  it  affords  an  ojiportunity  for  original  investigation  and  ex- 
perimental work. 

Before  any  more  ajqiaratus  is  put  in  this  room  the  jiortion 
of  the  stone  floor  not  completed  should  be  attended  to,  as  it  is  in 
a very  disagreeable  condition  when  work  is  being  carried  on. 

RECOMMENDATIONS. 

I would  respectfully  ask  your  attention  to  a few  things  about 
the  department  that  I think  should  be  looked  after  at  an  early 
date. 

The  completion  of  the  stone  floor  mentioned  above  is  one 
thing. 

When  the  college  buildings  were  overhauled,  repaired  and 
painted,  a few  years  ago,  the  Mechanical  Engineering  building 
was  not  repaired  or  i)ainted ; it  needs  attention  now,  as  the  roof 
leaks  in  several  places,  the  paint  is  coming  off  the  woodwork  in 
many  places. 

One  of  the  most  urgent  needs  of  the  department  at  the  pres- 
ent time  is  a well  equipped  wash  room  for  the  students.  The  pres- 
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put  wash  room  is  one  provided  twenty-oue  years  ago,  and  is  de- 
signed to  aecominodate  six  students  at  a time. 

There  are  now  from  one  hundred  and  fifty  to  two  hundred 
students  in  the  sliops,  and  about  half  of  these  are  liberated  from 
their  tasks  at  a time,  and  it  is  impossible  to  properly  accommo- 
date them. 

My  plan  for  remedying  this  is  to  jmt  a glass  roof  over  the 
ojien  court  between  the  two  portions  of  the  building,  moving  the 
foundry  supplies  to  a place  under  a good  sized  wooden  shed,  which 
could  be  built  at  the  west  of  fhe  foundry.  This  would  give  a place 
for  a good  wash  room,  and  it  might  be  jirovided  with  a cement 
floor,  permitting  it  to  be  washed  clean,  and  drain  into  the  sewer 
which  now  passes  under  the  open  court. 

There  would  be  ample  room  for  wash  sinks  and  coat  lockers. 
I should  be  much  pleased  to  have  you  look  into  this  imutter  at  this 
Board  meeting.  I should  like  to  have  a moderate  sized  skylight 
put  on  the  nortli  slope  of  the  blacksmith  shop  roof,  to  assist  in 
giving  better  light  in  the  middle  of  the  room. 

Since  more  studies  have  been  added  to  the  Mechanical  En- 
gineering course,  there  will  be  several  classes,  in  different  sub- 
jects, requiring  class  rooms  for  their  recitations  at  tlie  same 
hour,  and,  as  we  have  but  one  recitation  room  in  the  department, 
I would  like  to  have  another  jiartitioned  off  the  end  of  the  ma- 
chine room  as  soon  as  it  can  be  arranged,  and  some  desks  jiro- 
vided. 

I would  resi»ectfully  request  that  an  experienced  carpenter 
be  at  once  put  in  as  assistant  instnictor  in  the  woodworking  room, 
and  employed  continuously;  this  would  prove  a very  satisfactory 
arrangement,  and  enable  us  to  better  attend  to  the  work  which 
we  are  continually  doing  for  the  various  departments  of  the  Col- 
lege, and  afford  much  needed  assistance  to  the  man  in  charge  of 
the  wood  room,  who  now  has  ninety  students  in  wood  work,  and 
sometimes  considerably  more  than  that  number. 

Resjiectfully  submitted, 

J.  W.  LAWRENCE, 
Professor  Jlechanical  Engineering. 
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KIH’OKT  OF  THE  DEPARTMENT  OF  ELECTRICAL 
ENGINEERING. 


I To  the  State  Roard  of  Agrieulture : 

I (Jentleineii  — I have  the  honor  to  suhiiiil  the  second  anmiai 

1 re[»oit  of  tlie  Department  of  Electrical  Engineering. 

I The  first  jear  for  the  department  was  a snccessfnl  one.  The 

sophomore  work  in  “Elements  of  Electrical  Engineering”  was 
completed  by  the  whole  class  in  a very  satisfactory  manner. 
This  work  consisted  of  studying  the  principles  of,  and  the  laws 
governing,  electric  and  magnetic  cinoiits ; the  methods  of  meas- 
uring the  several  electric  and  magnetic  quantities;  the  use  of 
these  laws  and  principles  in  the  development  of  the  dynamo, 
motor  and  transformer,  and  an  investigation  of  the  fundamental 
principles  of  electricity  and  magnetism  in  their  apjtlication  to 
the  arts  and  sciences. 

The  work  for  the  year  of  1904-(I5  has  progressed  niceh'. 
Laboratory  work  was  given  for  the  first  time  during  the  fall  term. 
This  work,  as  far  as  it  could  be  carried,  with  the  small  amount 
of  apparatus  in  the  laboratory,  was  satisfactory. 

The  miinber  of  students  registered  for  the  work  in  Electrical 
Engineering,  so  far  this  year,  greatly  exceeds  the  number  of  last 
year.  There  are  uoV  forty-eight  students  of  the  College  who  are 
registered  for  this  work.  Of  this  number  fourteen  are  in  the 
four  collegiate  years,  and  the  remaining  number  are  in  the  pre- 
paratory department.  The  total  number  registered  for  Electrical 
Engineering  is,  therefore,  over  13  ]»er  cent,  of  the  total  registra- 
tion of  the  College. 

In  connection  with  my  work  at  the  College,  the  American  In- 
stitute of  Electrical  Engineers,  through  its  Secretary,  has  asked 
me  to  organize  a students’  branch  of  the  institute  among  my  stu- 
dents. This  invitation  came  without  any  solicitation  on  my  i)art, 
and  should  be  considered  a compliment  of  no  mean  degree.  In 
compliance  with  this  request  the  branch  organization  is  about 
perfected.  The  associations  which  the  students  will  have,  through 
the  .agency  of  this  organization,  with  the  electrical  engineers  of 
this  country  will  be  of  the  gi’eatest  benefit  to  them. 

Din  ing  the  summer  months,  by  direction  of  the  Roard,  I have 
had  the  electric  wiring  in  the  College  buildings  overhauled  and 
juit  in  first-class  condition.  As  far  as  piossible  the  wiring  at  the 
College  is  now  in  accord  with  the  “National  Electric  Code”  of  the 
National  Roard  of  Fire  Underwriters.  The  expense  attending 
these  changes  is  as  follows: 
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Main  building  { 148.00 

Civil  Engineering  building 53.50 

Domestic  Science  building  33.08 

Horticultural  building  34.00 

Mechanical  Engineering  building  141.00 

Commercial  building  38.75 

Horticultural  barns  2.25 

Agricultural  building  60.00 

Farm  house  1.35 

Farm  barns  3.80 

Chemical  laboratory  27.30 

lane  and  transformers  178.83 

t 721.78 


The  wires  are  now  supported  on  insulators  well  away  from 
iron  pipes  and  braces,  and  from  wooden  partitions  and  floors. 
Each  buildiii"  has  been  divided  into  two  or  more  circuits,  thereby 
reducing  the  number  of  lamps  on  each  circuit.  All  transformers 
have  been  taken  from  the  building  and  placed  on  substantial  poles. 
Cutouts,  which  were  generally  placed  in  dark  attics  and  in  other 
out  of  the  way  places,  .have  been  installed  in  distributing  boxes 
where  they  can  be  easily  inspected. 

Since  my  last  report  I have  purchased  for  the  electrical 
laboratory  apparatus  amounting  to  $323.65,  and  for  the  lecture 
rooms  apparatus  amounting  to  $123.45.  The  laboratory  appar- 
atus consists  of  Weston  volt  meters  and  ammeters,  resistance 
boxes,  bridges,  shunts,  condensers,  galvonometers,  standard  re- 
sistances and  cells  and  laboratory  keys  and  switches.  The  amount 
purchased  was  just  sufficient  to  carry  on  my  work  up  to  the  holi- 
day vacation. 

The  importance  of  laboratory  work  in  connection  with  the 
course  in  Electrical  Engineering  can  not  be  overestimated.  An 
engineering  education  should  be  just  as  i)ractical  as  possible  con- 
sistent with  a thorough  understanding  of  fundamental  principles. 
The  laboratory  is  absolutely  essential  to  give  the  students  a work- 
ing knowledge  of  these  fundamental  principles.  For  these  reasons 
it  is  my  desire  to  build  up  a laboratory  commensurate  with  the 
importance  of  the  work  and  the  needs  of  the  students. 

I have  maintained  a supply  department  in  which  are  kept  on 
hand  lamps,  lamp  cord,  switches,  sockets,  fuse  wire,  batteries  and 
other  material  necessary  to  keep  the  lighting  and  bell  systems  in 
working  ordei*.  These  supplies  are  bought  at  wholesale  prices, 
thereby  saving  the  College  considerable  money.  An  inventory  of 
the  supplies  uoav  on  hand  is  submitted. 

I would  respectfully  call  the  attention  of  the  Board  to  the 
needs  of  the  department. 
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That  the  junior  laboratory  work  may  be  carried  on  to  comple- 
tion, additional  apparatus  to  the  amount  of  about  |1,000  should 
be  olbtained.  A list  accompanying  this  report  gives  this  apparatus 
in  detail.  The  apparatus  on  this  list  should  be  ordered  as  soon 
as  possible,  as  a ]>ortion  of  it  will  be  imported,  duty  free,  and  re- 
quires a long  time  to  arrive. 

I would  recommend  that  the  city  water  be  piped 'into  the 
Electrical  Engineering  building.  At  present  there  is  no  adequate 
means  provided  to  guard  against  tire.  The  building  is  isolated 
from  the  other  college  buildings,  and  the  danger  from  fire  is, 
therefore,  apparently  a minimum.  But  the  building  is  being 
heated  with  stoves,  which  increases  the  fire  hazard.  Water  is 
now  carried  from  quite  a distance  for  use  in  the  department. 

Since  the  department  was  opened  I have  been  using  borrowed 
furniture  in  the  office,  such  as  desk,  chairs,  book  shelves  and  type- 
writer desk.  The  rapidly  growing  electrical  library  requires  shelf 
room.  I would  respectfully  request  that  shelving  be  built  in  the 
office,  that  the  office  be  provided  with  a roll  top  desk  and  a type- 
writer desk. 

No  provision  has  been  made  to  protect  the  apparatus  in  the 
laboratory  from  the  dust  and  from  being  handled  by  curious  vis- 
itors. I would,  therefore,  request  that  a case  be  built  in  which 
the  apparatus  can  be  properly  kept.  The  several  pieces  of  fine  and 
expensive  apparatus  will  soon  become  injured  by  exi)Osure  to  the 
dust,  and  by  improper  handling,  and  in  a short  time  will  need  to 
be  replaced  with  new  a]>}>aratus.  If  they  are  properly  taken  care 
of  they  will  last  an  indefinite  time. 

Resjiectfully  submitted, 

S.  D.  CRAIN, 

Professor  of  Electrical  Engineering. 

Fort  Collins,  Colo.,  November  30,  1904. 
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KI-:P0KT  of  the  DErAKTMEXT  OF  DOMESTIC  SCIENCE. 


To  the  State  Board  of  Agriculture: 

Geutlemeu — The  Department  of  Domestic  Science  beg.s  leave 
to  submit  the  following  report : 

Since  the  annual  meeting  of  the  Board  in  December  of  last 
year  the  Department  of  Domestic  Science  has  prospered,  and 
here,  as  in  the  entire  College,  a general  improvement  by  all  the 
students  has  characterized  the  jirogress  of  the  year. 

The  normal  course  in  domestic  science  still  attracts  much 
attention,  but  on  account  of  the  prerequisites  for  entrance  and  the 
heavy  work  in  the  sciences,  many  are  unable  to  take  advantage 
of  its  opportunities,  although  they  desire  to  do  so.  However,  it 
is  an  excellent  course  for  those  who  are  prepared  for  it,  and  have 
time  and  money  to  devote  two  years  to  the  varied  and  attractive 
subjects  which  it  offers.  When  possible  all  classes  have  received 
instruction  in  accordance  with  the  outline  in  the  catalogue.  As 
has  been  stated  before,  the  building  is  inadequate  to  meet  the 
demands  of  the  growing  de])artment. 

It  has  been  necessary  for  several  years  for  one  or  two  classes 
to  recite  in  class  rooms  of  other  buildings.  This  is  very  incon- 
venient, because  the  nianiial  work  necessitates  the  moving  of 
equipment.  With  the  excellent  assistant  instructors  now  in  the 
department,  the  efficiency  in  all  these  lines  of  work  would  be 
materially  increased  if  there  were  more  room. 

Hoping  that  your  honorable  body  may  be  able  to  devise  ways 
and  means  whereby  this  need  can  be  met,  I remain. 

Most  respectfully, 

THEODOSIA  G.  A^IMOXS. 

Fort  Gollins,  Colo.,  December  1.  1904. 
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KKl’OKT  OF  TMF  DEFxMiTMFXT  OF  MATHEMATICS. 


To  Iho  Honoi  ablo  Stalo  Hoard  of  Afiricnltovo : 

( loiiieii  - Tlio  following  is  rosjioctfnlly  snbinitled  as  the 
animal  rt>i  or1  of  llu*  Mork  dono  in  tho  I )(‘])artnit‘n1  of  Matlio- 
inatics : 

During  tlie  year  this  dejairtnienl  has  given  instruction  to 
twenty-seven  classes  in  niatlieniatics.  The  Avork  as  outlined  by 
the  catalogue  has  been  followed  without  a break  and  the  folloAving 
subjects  have  been  taught:  Arithmetic,  elementary  algi'bra, 

plane  and  solid  geometry,  trigonometry,  descri])tive  geometry, 
college  algebra,  analytical  geometry,  and  dilferential  and  integral 
calculus. 

As  a whole,  the  work  of  the  students  in  this  department  has 
been  good.  There  have  been  some  failures,  of  course.  This  is  to 
be  expected.  Some  of  these  failures  are  the  result  of  indifference 
and  laziness  on  the  jmrt  of  the  student,  Avhile  some  are  due  to  a 
lack  of  ]»re]»aration  iii  the  ]>ublic  schools. 

In  mathematics,  more  than  in  any  other  subject,  one  branch 
dej)ends  ii})on  another,  and  when  a student  comes  to  us  for  college 
algebra,  knoAving  ])ractically  nothing  about  elementary  algebra, 
he  finds  himself  beyond  his  depth,  and  unable  to  do  the  Avork. 
The  only  remedy  is  to  send  him  to  a loAver  class.  This  is  often 
humiliating  to  him,  but  hoAV  much  better  to  require  him  to  lay 
a good  foundation  upon  Avhich  to  build  than  to  alloAV  him  to  con- 
tinue in  the  higher  Avork  Avhere  he  must  fail  and  fail  again  until 
he  at  last  becomes  discoiiraged,  and  leaves  College  disgusted, 
sometimes  AAMth  himself,  but  more  often  Avith  mathematics. 

T have,  therefore,  insisted  upon  making  the  Avork  for  the 
loAvei-  classes  rigorous,  and  after  thoroughly  mastering  the  loAver 
branches  the  students  have  Aery  little  troul)le  Avith  the  advanced 
Avork. 

T belieA’e  in  the  neAv  idea  of  “Laboratory  Mathematics,”  and 
ever  since  I have  been  connected  Avitli  the  dejiartment  Ave  lune  in- 
vited and  urged  students  to  come  to  us  in  the  afternoon,  Avhen 
Ave  are  not  busy  Avith  class  Avork,  and  get  suggestions  and  hel]>. 
This  Avork  is  sometimes  tiresome,  but  it  has  borne  good  fruit. 

The  folloAving  is  a detailed  account  of  th(>  Avork  for  the  year: 

FIRST  SIUl-FRESHMAN  CLASS. 

Throughout  the  Avinter  term  of  1903  and  1904  this  class  con- 
tinued the  study  of  elemeiitary  algebra,  begun  the  term  before. 
The  class  Avas  divided  into  tAvo  sections,  and  Avas  made  up  of 
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eighty-two  students.  The  work  done  during  the  term  covered  the 
subjects  of  factoring,  highest  common  factor,  lowest  common 
multiple,  fractions,  and  a start  in  simple  simultaneous  equations. 

The  spring  term  found  sixty-four  students  enrolled.  Those 
not  able  to  do  the  work  were  dropped  into  an  arithmetic  class, 
and  given  a thorough  review  in  this  subject.  The  work  of  this 
term  comprised  simple  simullaneous  equations,  involution,  evolu- 
tion, theory  of  exponents,  and  radical  expressions. 

When  College  oisened  again  this  fall  a new  class  began  the 
study  of  elementary  algebi’a,  and  has  been  duly  initiated  into 
the  mysteries  of  addition,  subtraction,  multiplication  and  divi- 
sion of  algebraic  quantities.  The  class  this  term  numbered  one 
hundred  and  twenty-eight  students. 

SECOND  SUB-FRESHMAN  CLASS. 

The  sixty-nine  students  of  this  class  during  the  winter  term 
continued  the  work  in  geometry  begun  the  term  before,  and  dur- 
ing the  tei’m  they  finished  the  plane  geometry  as  given  in  Went- 
worth’s text. 

The  spring  term  found  sixty-eight  students  in  this  class,  and 
their  work  in  solid  geometry  covered  the  ground  usually  given  in 
this  work. 

This  fall  a new  class  of  fifty-nine  students  began  the  study 
of  geometry.  They  have  covered  the  work  of  books  I and  II  of 
Wentworth’s  Plane  and  Solid  Geometry. 

FRESHMAN  CLASS. 

The  mathematical  work  scheduled  for  the  freshman  during 
the  winter  term  is  trigonometry.  There  were  thirty-seven  stu- 
dents in  this  class,  and  the  subject  of  plane  and  spherical  trig- 
onometry as  given  in  Lyman  and  Goddard’s  text  was  mastered 
by  most  of  them. 

During  the  spring  term  the  advanced  college  algebra  held  the 
boards,  and  the  class  of  thirty -two  students  Las  as  much  pure 
mathematics  as  most  young  people  can  relish,  and  more  than  some 
could  stand. 

During  the  ju’esent  fall  term  a new  freshman  class  starts  in 
and  have  just  finished  their  fall  term’s  work  in  college  algebra. 
It  is  a good,  hard  working  class  of  thirty-nine  students,  and  will 
be  a credit  to  the  institution. 

.SOPHOMORE  CLASS. 

Students  of  the  Engineering  classes  continue  their  mathe- 
matical studies  during  their  sophomore  year. 

The  winter  term  of  1903  and  1904  found  twenty  students  at 
work  on  differential  calculus.  It  was  a good  class,  and  the  mem- 
bers were  keen,  hard-working  young  ])eo])le. 
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The  spring  tenii  was  spent  with  the  iniegral  calcuhis,  and  the 
work  was  of  tlie  same  high  order  as  the  work  of  the  previous  term. 

Tlie  fall  term  just  ended  finds  a class  of  nineteen  young  men 
finishing  uj)  analytics.  They  are  good,  level-headed  boys,  not  as 
brilliant  as  some  classes  T have  had,  but  far  from  being  a poor 
class. 

During  the  fall  and  winter  terms  the  sophomores  also  take 
up  the  study  of  descriptive  geometry.  They  take  • uj)  the  ele- 
mentary problems  of  this  subject,  and  nianj"  practical  problems 
are  given  later.  The  class  last  year  was  a disappointment  to  me. 
They  seemed  to  have  great  difficulty  to  get  hold  of  the  problems 
properly,  and  their  drawings  were  poorly  done — the  first  class  I 
ever  had  that  showed  these  sym])toms. 

The  new  class  of  this  year  are  doing  much  better  than  last 
years’  class,  and  it  certainly  is  a relief,  for  I never  worked  with  a 
class  of  boys  as  hard  as  I did  with  those  of  last  year’s  class,  and 
the  results  were  anything  but  satisfactory. 

During  the  winter  and  sjuang  terms  of  1903  and  1904  I had 
the  pleasure  of  taking  a student  through  some  of  the  higher 
mathematics.  After  finishing  all  the  mathematics  taught  in  any 
of  the  regular  courses,  Miss  Florence  Stuver,  the  best  student  in 
mathematics  this  College  ever  knew,  asked  for  more.  Together, 
at  odd  times,  whenever  my  time  would  permit,  we  took  up  the 
subjects  of  spherical  trigonometry,  solid  analytics,  determinants, 
and  differential  equations.  She  did  all  the  exti’a  work  well,  and 
deserves  much  credit  for  it. 

I have  to  rej)ort  harmony  among  the  teaching  force  in  this 
department.  My  assistants  are  honest,  hard  working  fellows,  and 
are  pounding  away  in  ho]»es  that  some  time,  some  day.  Dame 
Fortune  may  smile  uj)on  them  with  an  increase  of  salary. 

In  conclusion,  I have  to  fhank  you,  genllemen,  for  the  kind 
considerafion  and  courteous  treatment  1 have  received  at  your 
hands. 

Respectfully  submitted, 

R.  B.  HOUSE, 
Professor  of  Mathematics. 
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KKl'Oirr  OF  THE  DEPAKTMENT  OF  LITEKATURE  AND 

HISTORY. 


To  tlip  Board  of  Agricailture  : 

The  i>ast  bienuium  lias  been  a period  of  growth  and  progress 
in  the  Dejiartnienf  of  Literature  and  History.  Courses  in  Eng- 
lish and  Mediaeval  History,  and  in  the  English  Drama,  have  been 
added  to  the  curriculum  in  the  sophomore  and  junior  years,  and 
the  enrollment,  jiarticularly  in  the  lower  classes,  has  been  in- 
creased. 

During  the  jiast  year  this  department  has  found  pleasant 
and  commodious  quarters  in  the  south  class  room  in  the  new 
chapel  addition  to  the  main  building,  and  the  efficiency  of  the  de- 
partment has  thus  been  increased. 

A commendable  movement  on  the  part  of  students  has  con- 
tributed to  the  decoration  of  the  new  room  with  art  treasui*es,  in 
which  our  College  has  been  singularly  lacking.  The  class  of  1907, 
ujion  comjileting  a course  in  Ameidcan  Literature,  left  as  their 
contribution  a jiortrait  of  Raljih  Waldo  Emerson,  which  now 
adorns  the  class  room  wall;  the  class  of  1908  has  contributed  a 
bust  of  Shakespeare,  and  the  class  of  1909,  iipon  completing  their 
work  in  Greek  History  this  fall,  added  a cast  of  Greek  statuary 
to  further  adorn  and  beautify  the  class  room  for  the  benefit  of 
those  who  will  follow  them. 

Another  forward  movement  in  the  interest  of  the  general  cul- 
ture for  which  this  department  stands,  is  the  lecture  coiirse  for 
college  girls,  which  was  offered  for  the  first  time  during  the  win- 
ter of  1903-1904. 

The  following  list  of  entertainments  was  given: 

“Some  Other  Women,'’  IMiss  Frances  Bridges,  Chicago,  Til. 

“A  Day  in  a Girl's  Life,”  Miss  Anna  Heileman,  State  Normal 
School,  Greeley,  Colo. 

“A  Place  for  Art,”  ^Irs.  C.  H.  Jacobson,  Denver,  Colo. 

“The  College  Girl,”  Mrs.  W.  F.  Slocum,  Colorado  Springs, 
Colo. 

“Musical  and  Social,”  C.  A.  C.  Girls. 

“What  the  College  Should  Do  for  the  Woman,”  Mrs.  Sarah 
P.  Decker,  Denver,  Colo. 

“Rambles  in  Literary  England,”  Miss  Virginia  Corbett,  Fort 
Collins,  Colo. 

To  the  ladies  who  came  to  us  from  other  cities,  and  con- 
tributed so  generously  of  their  time  and  talent  for  the  benefit  of 
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onr  colle”'(‘  girls,  we  are  glad  to  express  onr  thanks  and  ajijire- 
eiation. 

Another  similar  course  of  lectures  has  been  arranged  for  the 
coining  season,  foi-  which  the  following  numbers  have  already 
been  secured : 

"Student  Life  at  Wellesley,”  Miss  Elizabeth  Taylor,  Minne- 
apolis, Minn. 

".Vu  Afternoon  of  Headings,”  Miss  Nanaruth  Taggart,  Den- 
ver University,  Denver,  Colo. 

“Alumme  Afternoon,”  C.  A.  C.  Alumuai. 

“A  Question  for  College  Students,”  Mrs.  II.  I).  Thatcher, 
Pueblo,  Colo. 

“The  Making  of  the  American  Woman,”  Mrs.  J.  II.  Baker, 
Boulder,  Colo. 

"Musicale  and  Social,”  C.  A.  C.  Girls. 

In  addition  to  the  changes  and  new  features  already  men- 
tioned, the  regular  work  of  the  department  has  been  carried  out 
as  prescribed  in  the  catalogue.  In  most  cases  the  classes  have 
been  large,  and  good  student  spirit  and  interest  have  been  mani- 
fested. 

The  etiiciency  of  the  dejiartment  is  still  greath'  crippled  by 
inadequate  library  facilities.  We  need,  above  all  things,  larger 
reading  room  space  in  the  library,  and  access  to  the  thousands  of 
volumes  stored  for  lack  of  shelf  space,  and  to  the  many  volumes 
of  valuable  periodicals  which  are  now  packed  away  awaiting 
funds  for  binding. 

, Hespectfully  submitted, 

VIRGINIA  H.  CORBETT. 

Fort  ('ollins,  ('olo.,  December  1,  1904. 
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REPORT  OF  THE  DEPARTMENT  OF  MILITARY  SCIENCE. 


To  the  State  Roai  d of  Agi’ioulture : 

Gentlemen — I have  the  honor  to  submit  the  rejiort  of  the 
Department  of  Military  Science  and  Tactics. 

The  rosters  of  the  different  organizations  show  an  enrollment 
of  two  hundred  and  fifty -eight  (25S)  cadets,  who  have  received 
instruction  in  the  department  during  the  present  College  year. 
The  assignment  to  the  different  organizations  are  as  follows: 


Staff  3 

Band  and  field  musicians  30 

Company  “A”  53 

Company  “B”  51 

Company  “C”  55 

Company  “D"  .56 

Recruits  unassigned  to  company  10 
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The  pro])ortion  of  new  students  being  greater  than  usual,  the 
preliminary  training  and  individual  instruction  required  has 
taken  considerable  time.  In  this  connection  a word  of  commenda- 
tion is  justly  due  the  officers  of  the  battalion,  who  have  worked 
most  faithfully  in  instructing  those  under  them,  and  in  advancing 
the  wmrk  of  the  department  in  general.  A most  lively  interest 
in  the  welfare  of  the  military  organization  is  displayed,  not  only 
by  the  officers,  but  as  well  by  the  great  majority  of  the  cadets. 

The  work  so  far  in  the  present  College  year  has  covered,  in 
part,  the  School  of  the  Soldier,  Conqiany  and  Battalion,  in  close 
order.  It  is  the  plan  to  perfect  the  work  in  close  order  formation 
during  the  present  term.  The  spring  term  will  be  devoted  to  drill 
in  extended  order,  battle  exercises,  with  occasional  ceremonies, 
such  as  Battalion  Parade.  Reviews,  Inspections,  Escort  of  Color, 
etc. 

During  the  fall  term  officers  and  non-commissioned  officei*s’ 
school  has  convened  once  each  week  for  the  purpose  of  study  and 
recitation.  The  text  book  used  has  been  the  United  States  In- 
fantry Drill  Regulations,  with  the  lessons  and  recitations  cover- 
ing the  work  as  it  progressed  on  the  drill  ground.  These  schools 
were  very  beneficial  in  enhancing  accuracy  and  uniformity  in  the 
instruction  given  by  the  different  drill  masters. 
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Your  Secretary,  ]NIr.  Hawley,  lias  i)rovi(le(l  Hie  department 
with  a complete  set  of  uatioual  Hags  for  use  on  Hie  College  Hag- 
staff.  These  are  in  every  wa3^  similar  to  those  in  use  at  all  army 
jiosts.  A detail  of  three  cadets  are  assigned  (*ach  week,  whose 
duty  it  is  to  raise  and  lower  the  Hag  at  the  projier  times,  and  to 
have  the  care  of  them.  This  duty,  I find,  is  enjoyed  by  the  cadets, 
and  is  a means  of  iucreasing  their  respect  for  the  nation’s  Hag. 

I would  recommend  that,  if  the  change  can  he  made  with  no 
great  outla.v  of  monej',  that  the  Springfield  rifles  now  in  the  pos- 
session of  the  College  he  exchanged  for  the  newer  service  rifie. 

Hespectfnlh"  snhmitted, 

R.  A.  MAXFIELD, 

( ’ommandant. 


Fort  ('ollins,  Colo.,  December  G,  1H04, 
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KEPORT  OF  THP:  1 )EPAKT.AIENT  OF  RHETORIC  AND 
PHILOSOPHY. 


The  State  Board  of  Agriculture : 

Oeutleiuen — In  couipliauce  with  the  laws  of  this  State,  I 
transmit  to  your  honorable  body,  through  the  President  of  the 
College,  the  annual  report  of  the  Department  of  Rhetoric  and 
Philosophy  from  December  1.  1903,  to  December  1,  1904. 

During  the  winter  term  of  1903-1904  tliere  were  five  regular 
classes  conducted  by  the  department,  viz. : the  freshman  class 
in  college  rhetoric,  in  two  divisions,  the  freshman  class  in  themes, 
and  the  first  sub-freshman  class  in  elementary  rhetoric,  in  two  di- 
visions. 

The  class  in  college  rhetoric  was  composed  of  eighty -two  stu- 
dents of  freshman  and  junior  commercial  rank.  Baldwin’s  A Col- 
lege Manual  of  Rlictarie  was  followed  as  a guide,  the  time  being 
devoted  to  the  work  of  description  and  persuasion.  A leading 
part  of  the  work  was  a series  of  debates  in  which  every  student 
enrolled  for  rhetoric  took  part.  These  debates  were  reviewed, 
criticised  and  judged  by  a committee  of  critic  judges  selected 
from  the  faculty  of  the  College  and  from  the  raidvs  of  i)i*ofessional 
men  of  the  community.  Themes  were  frequently  written,  and  the 
class  showed  at  all  times  a most  commendable  interest.  The  class 
in  themes  numbered  forty-seven  students  of  freshman  rank.  The 
work  was  practical,  and  the  English  of  the  class  improved  no- 
ticeably. 

The  class  in  Elementary  Rhetoric  was  conqmsed  of  eighty- 
seven  students,  who  pursued  the  subject  as  presented  in  the  pages 
of  Scott  and  Denney’s  Elcinentarg  Englhli  Composition. 

As  the  senior  class  of  last  year  graduated  under  the  old 
course  of  study,  as  there  was,  for  the  same  reason,  no  junior  class, 
the  work  of  the  spring  term  was  principally  in  elementary  rhet- 
oric, the  students  in  this  study  being  about  eighty  in  number. 
They  continued  the  use  of  Scott  and  Denney. 

During  the  fall  term  just  closed,  T have  conducted  classes 
in  college  rhetoric  and  elementary  rhetoric.  There  being  no 
senior  class,  the  subject  of  logic  was  not  taken  up. 

The  class  in  college  rhetoric  was  composed  of  sixty-six  stu- 
dents of  freshman  rank.  The  text  book  was  Baldwin’s  A College 
Manual  of  Rhetoric,  the  titles  of  exjmsition  and  narration  being 
thoroughly  covered.  As  a closing  exercise,  the  students  of  the 
class  elected  a board  of  editors  to  whom  they  submitted  for  ac- 
ceptance or  rejection  manuscript  “copy”  for  a sample  display 
magazine,  divided  after  the  manner  of  magazines  in  general  into 
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(lopartineiits,  each  de])artiiieiit  heinj;'  mider  llie  cliar<>'0  of  a special 
editor.  As  this  work  stirred  up  so  much  real  effoi-1  and  ))i‘oduced 
so  many  good  results,  the  work  done  on  the  articles  for  this  maga- 
zine were  allowed  to  stand  for  the  work  of  the  final  examination 
in  college  rhetoric.  This  arrangement  found  ready  favor  with  tlie 
whole  class,  heing  regarded  as  eminently  fair,  and  it  ]>roved  one 
of  the  best  devices  that  I have  ever  used  in  gaining  fi'om  the 
students  their  best  work  and  endeavors. 

The  class  in  Elementary  Rhetoric  numbered  one  hundred 
and  twelve  students  pursuing  the  study  from  A.  S.  Hill’s  Begin- 
iiiiigs  of  Rhetoric  and  Composition — a new  book  which  is  in  every 
way  a most  decided  imi)rovement  over  any  other  manual  of  ele- 
meutary  I'hetoric  which  we  have  ever  used  in  our  classes.  A gr(*at 
deal  of  written  work  is  asked  for.  and  especial  emphasis  is  laid 
upon  diction,  spelling  and  general  accuracy  in  inter])retation.  As 
it  is  perfectly  possible  to  notice  from  day  to  day  the  iiu])rovement 
in  the  work  of  the  students  of  this  class,  their  work  is  naturally 
pleasing  and  interesting  to  the  instruction,  as  all  such  advance- 
ment and  ])rogress  is  groAvth  and  improvement. 

Res]>ectfully  submitted, 

.EDWARD  M.  TRADER, 
Drofessor  of  Rhetoric  and  Philosophy. 

Fort  ('oil ins,  Tolo.,  December  0.  1004. 
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KEPOKT  OF  tup:  DEPARTMENT  OF  CONSTITUTIONAL 
HISTORY  AND  IRRIGATION  LAW. 


To  the  Ilouoraljle  the  State  Board  of  Agriculture: 

Gentlemeu — J have  the  liouor  to  submit  herewith  my  semi- 
auiiual  report  as  professor  of  the  Dej>artmeiit  of  Constitutional 
History  and  Irrigation  Law. 

The  summer  vacation  immediately  following  the  date  of  my 
last  report  was  spent  in  an  investigation  of  the  irrigation  laws  of 
the  seven  leading  irrigation  states,  as  the  same  especially'  related 
to  the  office  of  State  Engineer,  the  work  being  under  the  direction 
of  Dr.  Elwood  Mead,  Chief  of  the  Bureau  of  Irrigation  Investiga- 
tion of  the  Department  of  Agriculture  at  Washington.  This  work 
jjroved  of  great  value  to  me  as  an  instructor,  as  it  enabled  me  to 
jiresent  to  the  class  in  Irrigation  Law  the  latest  legislation  on 
this  stibject,  in  the  form  of  lectures,  the  facts  contained  thex'ein 
being  otherwise  unattainable,  not  yet  being  in  print. 

During  the  fall  term  I conducted  the  classes  in  Commercial 
Geography,  International  Law  and  Irrigation  Law,  in  all  of 
which  great  interest  was  manifested  by  the  students.  During 
the  present  winter  term  I am  conducting  classes  in  Advanced 
History  and  in  Political  Economy.  Not  a little  of  the  work  that 
has  fallen  to  the  share  of  this  department  is  the  coaching  of 
students  in  the  matter  of  debates  and  orations.  While  the  task 
is  a pleasant  one,  it  involves  during  the  school  year  no  small 
amount  of  time,  but  I am  thoroughly  impressed  with  the  belief 
that  no  expenditure  of  time  is  more  pi’ofltable  or  advantageous 
to  the  students  who  engage  in  these  debating  and  oratorical  con- 
tests. When  once  the  proper  line  of  investigation  is  pointed  out 
to  them  they  enter  upon  it  with  zeal  and  enthusiasm.  The  result 
is  a broadening  of  the  student’s  intellectual  horizon  and  a toning 
.1])  of  the  literary  spirit  of  the  entire  institution. 

I have  but  one  suggestion  to  make  in  regard  to  the  work  in 
this  department,  and  that  relates  to  the  present  inadequate  library 
facilities.  The  highest  success  of  students  in  t!ie  line  of  studies 
committed  to  this  department  lies  in  their  ability  to  consult 
various  authorities  in  law,  history  and  economics.  These  facili- 
ties are  at  present  almost  wholly  lacking.  The  librarian  is 
always  prompt,  willing  and  zealous  in  rendering  all  possible 
assistance,  both  to  students  and  professors,  but  he  can  not  accom- 
plish the  impossible.  The  library  needs  room  so  that  students 
can  have  the  use  of  tables  in  consulting  the  axithorities  to  which 
they  are  referred  by  their  instructor.  ^lany  of  the  most  valuable 
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works  ill  history  and  economics  have  been  issued  in  recent  years, 
none  of  which  are  to  be  found  on  the  shelves  of  the  library.  There 
an*  no  works  on  the  history,  <>rowtli  and  lef>al  development  of 
irrigation  institutions  in  tlie  library.  Even  the  government  bul- 
letins on  these  topics,  most  of  which  are  extremely  valuable,  are 
not  in  a shape  where  they  can  be  consulted  by  students.  The 
library  is  the  real  work  shoj)  of  an  educational  institution,  and 
its  conditions  can  retard  or  advance  the  work  of  every  depart 
ni(*nt.  In  the  especial  interest  of  my  own  dejiartment  I invoke 
for  it  your  kindly  attention  and  fostering  care. 

.Acknowledging  the  constant  courtesy  of  the  President,  the 
faculty  and  the  entire  management,  T remain. 

Very  respectfully, 

W.  K.  THO.M.AS, 

Professor  Constitutional  History  and  Irrigation  Laws. 

The  State  .Vgricultural  College,  Fort  ('idlins,  ('olo.,  Decem- 
ber 10,  1904. 
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KEPOKT  OF  THE  COMMERCIAL  DEPARTMENT. 


To  Hie  Honorable  the  Slate  Board  of  Agrienlture: 

Ceiitleiiieu — The  Coniniereial  Department  is  taxed  to  its  nt- 
iiiost  rapacity,  both  in  nnmber  of  students  registered  and  equip- 
ment. Many  apjilicants  were  unalile  to  register  tlirough  lack  of 
jirejiaration,  for  the  work  of  the  Junior  Commercial  class.  Two 
graduates  of  the  College  are  taking  Hie  course.  Other  graduates 
have  made  inquiries  about  the  ojiportunities  offered  and  w’ould 
lik(‘  to  undertake  the  work.  A number  of  students  in  the  regular 
courses  are  taking  sjiecial  work  in  Hie  de]iarlment.  The  enroll- 
ment does  not  vary  from  year  to  year,  since  only  so  many  can  be 
accommodated  with  Hie  jiresent  equijunent  and  teaching  force. 
Students  in  the  technical  work  sjiend  just  double  the  time  in 
jiractice  as  couqiared  with  most  business  courses. 

Over  75  per  cent,  of  last  year’s  Junior  ( 'oiiimercial  class 
returned  to  coiiqilete  the  senior  year  and  ari'  candidates  for 
graduation.  The  few  who  did  not  return  secur<*d  lucrative  em- 
ployment. 

There  were  but  two  failures  iii  the  work  during  the  fall  term, 
and  in  these  instances  the  students  are  emit  led  to  a re-examina- 
tion. The  students  are  intent  ujion  their  work.  Such  an  evident 
and  eager  iuterc^st  in  their  studies  has  mwer  been  so  manifest. 
There  are  no  malingners  in  the  Commercial  Department.  The 
young  men  belongiuging  to  the  football  eleven,  it  is  gratifying  to 
note,  are  among  the  best  students  and  stand  highest  generally. 

There  has  been  one  witlidraAval.  This  student  will  return 
next  year  and  complete  the  senior  work. 

Speaking  for  the  students,  it  would  be  difficult  to  find  a more 
(*arnest  and  energetic  body  of  students;  at  all  times  courteous 
and  industrious,  and  dejiorting  themselves  as  young  ladies  and 
young  gentlemen  desirous  of  accomplishing  something. 

Res]iectfully  submitted, 

LATHROP  :\I.  TAYLOR. 

( HAS.  C.  DWYRE,  JR. 

Fort  Collins,  ('olo..  1 teciunber  1,  1!K)4. 
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AXNTAL  KEPOKT  AND  INVPNTOKY  OF  TUF  LIP.KAKY. 


To  llio  State  Hoard  of  Afiiicnltmv. 

The  following-  is  a condensation  of  the  annual  rejiort  which  is 
resj)ectfnlly  snhniitted  with  reference  to  tlu‘  lihrarv; 

The  Board  is  respectfnlly  referred  to  the  contents  of  the  three 
jirevions  rej)orts  for  information  and  for  re((nests  not  mentioned 
in  this  report. 

We  have  reached  onr  limit  of  storage  room,  vacant  rooms, 
hallways  and  all  available  sj)ace  has  been  nsed  for  the  most  com- 
pact box  storage.  In  one  room,  alone,  in  the  chemistry  bnilding, 
we  have  a solid  ciibe  of  boxes  (nearly  12  feet)  containing  about 
12b  boxes,  with  nearly  4,00(1  volumes.  In  the  de])artment  libraries 
we  have  about  2, 000  volumes  on  oi)en  shelves.  In  the  library 
stackroom  and  reading  room  wejiave  nearly  11,000  volumes  on 
ojten  shelves  and  (he  i-ooms  are  so  small  and  so  full  that  we  have 
to  do  all  our  work  on  the  window  sills. 

There  is  no  building  on  the  college  grounds  large  enough  to 
contain  the  library,  which,  at  the  same  time,  is  ])ossible  for  that 
liui])ose.  Only  two  buildings  can  be  considered  in  any  scheme 
for  housing  the  library;  (1  ) the  f'/r/7  BiiihUiifi,  which  is  too  small, 
not  fire  jtroof  and  not  strong  enough,  (2)  the  Coiiniicrcidl  Biiild- 
ivfl,  which  is  not  fire  ])roof  and  which  must  be  ‘‘double  decked” 
(two-story  stack)  in  order  to  hold  the  books  we  are  to  put  into  it. 
We  need  immediate  shelf  room  for  25,0(10,  besides  a reading  room 
and  a delivery  room. 

A steel  structure  in  the  (’oiiuiierviol  Buildinf/  would  cost 
too  much  money  (.|3,500)  to  jmt  into  a building  of  that  kind,  yet, 
because  of  many  advantages  (noted),  steel  is  what  we  ought  to 
have. 

Beginning  with  the  last  session  of  the  latest  (’ongress  we  be- 
came “a  designated  dej)ository,”  and  with  the  help  of  our  con- 
gressman-at-large and  the  Sujterintendent  of  Documents  we  have 
a valuable  document  library  which  we  must  shelve  in  order  to 
retain  the  designation. 

An  agricultural  college  ought  to  have  a good  working  set 
of  the  publications  (and  they  are  many)  of  the  U.  S.  Department 
of  AgriculBire.  We  have  all  the  indexes  and  we  ought  to  try  to 
acquire  a respectable  set  of  the  documents. 

We  have  not  attempted  a collection  of  State  or  of  foreign 
documents.  We  have  no  time  and  no  money  which  is  not  ab- 
sorbed and  exhausted  before  we  get  to  them. 
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(Mu-  collection  of  ex])eriiueiit  station  bnlle.ins  and  reports 
are  better  than  one  nsnalh'  finds  in  a library  and  we  have  a 25,- 
ObO-card  catalogne  covering  the  collection.  It  ought  to  be  bound 
and  shelved  where  it  may  he ’used. 

The  U.  S.  government  check  lists,  catalogues  and  indexes  in 
this  library  are  almost  comjdete,  including  15  shelf-feet  of  ])i*inted 
books  and  more  tban  50,00(1  printed  cards.  Onr  index  collection 
is  better  than  onr  document  collection. 

Onr  list  of  donors  and  donations  include  40  names  and  1.31S 
pieces  added  to  the  library  records.  The  list  should  be  ])rinted 
here,  but  exceeds  the  sj)ace  allotted  for  this  rejtort. 

The  circnlatiou  records  are  analyzed  and  discussed  with 
i-efei-ence  to  the  problem  of  more  room  and  more  help. 

The  condition  and  the  ])i-ogr('SS  of  the  catalogne  is  set  foidli 
in  detail  and  the  necessity  of  more  cabinets  jiointed  out.  (''a])ac- 
ity  for  over  150,000  cards  is  re<inirod  for  all  the  catalogues. 
I»rinted  and  typewritten.  IMirchase  of  A.  L.  A.  aird  Library  of 
Congress  cards  is  also  recommended.  The  growth  and  care  of 
the  sheltlist  is  included  in  the  discussion  of  catalogne. 

Special  requests  for  catahigue  cabinets,  agricultural  litera- 
ture (bulletins,  etc.),  ])eriodical  binging  (2i/2  ycai's),  back  num- 
bers on  our  periodical  “want  list,'’  amount  to  1,215. 

The  inventory  amounts  to  f.30.S02.  Amount  for  books  added 
by  purchase,  $975.14. 

Hound  volumes  in  the  (College  Library 16,639 

Duplicates  and  other  bound  and  unbound 7.500 

Total  24,139 

I take  Ibis  occasion  to  thank  all  those  who  have  been  heli)ful 
to  the  library  and  to  state  that  the  ordinary  routine  work  has 
been  very  satisfactory  during  the  year. 

The  only  difficulty  that  meets  us  on  all  sides  is  the  lack  of 
room*  in  which  to  do  onr  work  and  in  which  to  serve  the  students 
and  faculty. 

Very  res]»ectfully  submitted, 

•JOSEPH  F.  DANIELS. 

Librarian. 

*Sinct‘  the  writing  of  the  report,  the  Hoard  has  ordered  the 
(Commercial  Huilding  made  ready  for  the  Library  durirc  the 
Christmas  recess. 
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THE  STATE  AGRICULTURAL  COLLEGE 
OF  COLORADO 


THE  SEVENTEENTH  ANNUAL  REPORT 


The  Agricultural  Experiment 
Station 


For  1903-4 


LKTTEK  OF  TKANSMITTAL. 


To  His  Fxcelloiu  y, 

JAMES  II.  PEABODY. 

Oovernoi'  of  Colorado : 

111  accordance  with  the  reiiuireineiits  of  tlie  act  of  Congress 
]>roviding  for  Agricultural  Experiment  Stations,  I have  the  honor 
to  present  herewith  my  report  for  the  fiscal  year  ending  June  30, 
1004,  it  being  the  seventeenth  annual  report,  together  with  acconi- 
]>anying  docnments  which  give  an  iiulication  of  the  activities  of 
the  Station. 

The  jmblicat ion  of  the  exjteriments  is  in  separate  form,  as 
bulletins,  and  widely  distributed  to  the  agricultural  jiojutlation 
of  the  State. 

Kesjiectfully  submitted, 

E.  C.  CARPENTER, 

Director. 

The  Agricultural  Experiment  Station. 

State  Agricultural  (College, 

Fort  Collins,  Colorado. 

December,  1004. 
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THio  A(;Kirri/rrKAL  expekbient  stattox. 

FORT  COLLINS,  COLORADO. 


THE  STATE  P.OAKI)  OF  A< JK lOULTUPE. 

Term 

Expires 


IIoN.  I*.  F.  SHAEP,  President.  Denver 1005 

Hon.  .IESSE  HAKKIS.  Fort  Collins 1905 

Hon.  HARLAX  THOIMAS,  Denver 1907 

-Mrs.  ELIZA  F.  ROUTT.  Denver 1907 

Hon.  -TAMES  L.  CHATFIELD,  (Ivpsnni 1909 

Hon.  B.  U.  1 )YE.  Rocky  Ford ’ 1909 

Hon.  I>.  F.  ROCKAFEIA.OW,  (’anon  Citv 1911 

Don.  EUOEXE  H.  GRUBB.  ( 'arbondale.' 1911 

Governor -JA5IES  H.  PEABODY,  / . . -m  ■ 

President  BARTOX  O.  AA7LES1YORTH,  ( r-r-offu-io. 


EXECUTIVE  ('0MM1TT1-:E  IX  CHARGE. 
RI*.  Chairman.  B.  F.  ROCTvA 

-IESSE  HARRIS. 


STATIOX  ST-M'F. 


L.  G.  ('ARI’EXTIOR,  i\I.  S..  Direetor lrrij>ation  Engineer 

C.  I>.  Gir.LETTE,  M.  S . .Entomologist 

W.  P.  HEADDEX.  A.  M..  Ph.  D Chemist 

IV.  PADDOCK,  M.  S Horticulturist 

W.  L.  CARLYLE,  B.  S Vgriculturist 

GEO.  X^.  GT.OVER,  ^I.  S.* Veterinarian 

R.  IL  TRIMBLE.  IT.  S Assistant  Irrigation  Engineer 

A.  II.  DAXTELSOX.  B.  S -Vssistant  Agriculturist 

F.  ^1.  ROLFS.  B.  S .Assistant  Horticulturist 

F.  C.  ALFORD,  B.  S Vssistant  Chemist 

EARL  DOUGLASS,  B.  S \ssistant  Chemist 

S.  ARTHUR  -lOHX’SOX.  M.  S Assistant  Entomologist 

P.  K.  BLTX^X,  B.  S.. . .Field  Agent.  -Vrkansas  Valley.  Rocky  Ford 
-I.  E.  PAYXE.  M.  S.** Plains  Field  Agent.  Fort  Collins 


*From  -Tune.  1904. 

**Resign(‘d  April  1.  1904. 


OFFICERS. 

President.  BARTOX  O.  AYLEStVORTH.  A.  IM..  LL.D.. 

L.  G.  CARPEXTER.  ^1.  S Director 

A.  1\L  HAWLEY Secretary 

VL\RGARET  MURRAY Stenographer  and  Clerk 
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FINANCIAL  KEl*()KT  OF  THE  COLOKADO  AGKICULTUKAL 
ENPEKIMENT  STATION  FOK  THE  FISCAL  YEAR 
ENDING  ,11’NE  30,  P)04. 


RECEIPTS. 

U.  S. 

Dr.  Fund 

From  the  Treasurer  of  the  United  States  as 
per  appropriation  for  the  fiscal  year  ending 
June  30,  1904,  as  per  act  of  I’ongress  a))- 
proved  March  2.  1887 11.5,000.00 

From  various  sources 


Special 

Fund 


$ 1.313.59 


Total.s 


Total  receipts 


$U),313..59 


DISBURSEMENTS 


Classification 

Salaries  

Labor  

Publications  

Postage  and  stationery 

Freight  and  express 

Heat,  light,  water  and  power 

Chemical  supplies  

Seeds,  plants  and  sundry  supplies. 

Fertilizers  

Feeding  stuffs  

Library  

Tools,  implements,  machinery 

Furniture  and  fixtures  

Scientific  apparatus  

Live  stock  

Traveling  expense.^  

Contingent  expenses  

Buildings  and  repairs  . . 

Total  ex])ended  

Balance  


$15,000.00 


u.  s. 

Fund 

Special 

Fund 

Totals 

$12,277.45 

$ 100.00 

$12,377.45 

104.45 

104.45 

709.31 

709.31 

211.61 

0,15 

217.76 

0.94 

0.94 

0.75 

r».75 

2.50 

2,50 

52.05 

15.79 

68.44 

5.00 

5.<X) 

38.05 

38.05 

75.28 

75.28 

.70 

.70 

455,01 

180.1W 

635.01 

1,000.35 

494.20 

1,500.55 

20.00 

20.00 

$ 834.19 

479.40 


$15,834.19 

479.40 


$10,313.59 
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Hl<]I»OKT  OF  THE  DIKECTOK. 


'Jo  tlie  ICxecutivp  Coiimiittop.  Slate  Itoaial  of  Agriculture: 

(lentleuien — I liave  tlie  lioiior  to  present  the  following  report 
as  Director  of  the  Experimeut  Station,  and,  omitting  details, 
confine  myself  to  the  principal  matters  for  your  consideration 
or  action. 

Hrief  Summary  of  the  History  of  the  Station — The  Experi- 
ment Station  was  organized  in  February,  1888,  in  accordance 
with  the  “Hatch  Act”  of  Congress.  Each  state  receives  fifteen 
tliousand  dollars  per  year  for  an  experiment  station.  The  Legis- 
lature of  (.'olorado  provided  that  several  branch  stations  should 
be  established  at  different  points  in  the  State,  specifying  five  in 
numl)er.  These  were  located  at  Cheyenne  Wells,  Monument, 
Kock}'  Ford,  Monte  Vista  and  Delta. 

The  one  provided  for  near  Delta  was  never  organized.  The 
Legislature  made  no  provision  for  the  suj>port  of  these  stations. 
For  a number  of  years  the  maintenance  required  a large  part  of 
our  revenue,  and  crippled  the  main  station  to  a very  great  extent. 
Altogether,  some  sixty  thousand  dollars  were  expended  in  these 
branch  stations.  It  was  finally  decided  by  the  national  govern 
ment  that  this  use  was  not  authorized  by  the  Hatch  act,  and 
that  one  Experiment  station  only  was  provided  for.  During  the 
administration  of  the  present  Director  we  have  withdrawn  from 
the  entanglements  of  these  sub-stations  to  a great  extent,  and  at 
present  no  money  is  required  for  their  maintenance,  and  the  work 
is  of  a great,  if  not  greater,  value  than  came  during  the  great 
expenditure  of  money.  This  result  has  been  a work  of  patience 
and  care  in  order  to  allay  local  prejudice,  and  to  withdraw  with- 
out local  oi)position,  which,  even  if  ineffective,  might  still  be 
serious  to  the  Station. 

During  this  time  the  rights  in  the  land  at  Monte  Vista,  in- 
cluding instruments,  have  been  disposed  of,  and  the  greater  part 
of  the  money  due  has  been  paid. 

At  Rocky  Ford,  the  lease  of  the  two  hundred  acres  of  land 
has  been  relinqiiished  to  the  State,  the  improvements  of  that 
])ortion  of  the  farm  sold.  The  remaining  forty  acres  furnish 
a headquarters  for  the  Field  Agent,  and  gives  an  opportunity 
for  some  local  experimentation,  which  has  been  without  cost 
to  the  Station.  There  is  still  some  money  coming  to  the  Station 
from  the  sale  of  these  improvements. 

The  Monument  Station  has  been  disposed  of  by  agreement, 
and  the  deed  is  in  escrow  in  the  bank  at  Colorado  Springs,  but 
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the  questions  conceTuiiig-  the  title  of  the  land  have  not  been 
eonipletely  settled,  and  the  sale  has  not  been  closed  out. 

The  land  at  Cheyenne  Wells  was  fimiished  by  the  Railroad 
coiujiany  for  the  purpose  of  a station  for  investigation  on  the 
plains.  The  station  was  originally  termed  “The  Rain  Belt  Sta- 
tion,” an  unfortunate  designation.  The  title  of  Superintendent 
was  <dianged  to  Field  Agent,  and  his  work  enlarged  to  cover 
the  Eastern  Plains,  and  the  costly  forming  of  portions  relin- 
(juished.  No  money  for  the  Station  proper  has  been  used,  except 
that  necessary  to  keej)  the  buildings  in  repair.  For  the  jiast  two 
years  the  gi’ounds  and  buildings  have  been  leased  to  i\Ir.  J.  B. 
Robertson,  Avho  was  the  first  Superintendent.  Mr.  Robertson 
lives  on  the  place  and  raises  such  crops  as  he  can,  reporting 
the  results  to  us.  It  is  considered  that  the  rent  which  is  fur- 
nished him  in  the  use  of  the  house  and  barn  is  repaid  by  the 
Avork  which  he  does.  It  seems  that  we  obtain  substantially  the 
same  results  as  Avhen  tin*  cost  amounted  to  some  hundreds  of 
dollars  per  year. 

The  Field  Agent  was  set  free  for  investigation  on  the  Plains. 
The  investigations  resulted  in  a number  of  bulletins,  four  of 
Avhich  are  just  issued  from  the  press.  The  work  on  the  Plains, 
as  was  pointed  out  a year  ago,  Avas  approaching  an  end,  or 
change  in  plan,  and  Avould  require  more  money  than  Avas  avail- 
able. Some  negotiation  for  ])rivate  means  to  take  up  the  Plains 
])roblems  on  a larger  scale  Avere  entered  into,  but  these  did  not 
deA^elop  the  last  year.  IMr.  Payne  Avas  offered  a more  lucratiA'c 
position  and  resigned  last  Ajiril.  This  leaA^es  the  Plains  work 
not  quite  completed,  but  substantially  so. 

The  ]»roblem  of  the  Divide,  and  the  raising  of  potatoes  on 
the  Divide,  and  general  farming  on  the  Divide,  had  been  under 
consideration  and  preliminary  reconnaissance  and  reports  had 
been  made  for  two  successive  years  Avith  a vieAv  of  completing  it 
this  summer.  Four  bulletins.  Nos.  87,  88,  89  and  90,  on  “Cattle 
Raising  on  the  Plains,”  “Dairying  on  the  Plains,”  “Wheat  Rais- 
ing on  the  Plains.”  and  “Unirrigated  Alfalfa  on  U{)land,”  liaA’e 
lieen  issued,  and  to  a large  extent  round  out  this  work.  Until 
these  bulletins  AA-ere  distributed,  I have  not  thought  the  time 
])i-opitious  to  discuss  Avith  those  sup]>orting  the  Station,  the 
abandonment.  The  Plains  Station  has,  perhaps,  reached  its  limit 
of  usefulness  as  a field  for  experimentation.  As  the  greatest 
usefulness  of  the  Station  has  been  in  the  iiiA^estigations,  it  is 
l»ossible  that  we  can  AvithdraAV  from  Cheyenne  Wells  entirely. 
In  such  case  seA’eral  questions  arise.  The  title  to  the  land  seems 
to  be  in  the  railroad  company.  We  OAvn  the  buildings  and  im- 
]>roAements.  If  the  land  be  transferred  we  ought  to  obtain  some- 
thing for  our  improATinents.  It  is  not  at  all  likely  that  a sum 
anyAvhere  near  the  cost  of  the  buildings  can  be  realized.  We 
should  haA’e  to  reach  a friendly  arrangement  Avith  the  comjiany. 
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The  Tpsults  of  the  work  of  the  Field  Ajient  for  the  past  few 
years  have  been  very  satisfactory,  and  while  the  former  work 
iijion  the  snb-station  was  costly  and  apparently  without  result, 
yet  we  should  not  forget,  after  all.  that  without  this  previous 
work  much  of  the  subsequent  results  could  not  have  been  ob- 
tained. In  all  scientilic  investigation  a large  part  of  the  effort 
is  what  may  be  termed  dead  work,  without  immediate  result, 
and  does  not  show  in  the  ffnal  conclusions,  yet  is  unavoidable, 
and  just  as  necessary  as  the  ffnal  productive  work. 

The  Office  of  Experiment  Stations  at  Washington  suggested 
that  it  would  have  been  a good  time  to  have  withdrawn  from 
this  Station  when  Mr.  I’ayne  resigned.  As  there  were  some  bul- 
letins relating  to  the  work  on  the  Plains  then  in  contemplation, 
and  soon  to  be  issued.  1 thought  it  would  be  better  to  let  the 
discussion  of  this  matter  wait. 

At  Kocky  Ford  ^Ir.  Illinn  has  continued  as  Field  Agent, 
and  a most  excellent  one  he  has  been.  The  work  has  been  on 
the  problems  of  the  Arkansas  valley,  and  is  still  essentially  on 
the  lines  laid  out  some  years  ago,  that  is,  on  the  problems  relat- 
ing to  sugar  beets  and  to  cantaloupes.  It  was  desired  to  give 
more  attention  to  co-operative  work  with  the  j)eople  of  the  val- 
ley. As  ^Ir.  Bliun  has  been  doing  well  with  the  investigations 
which  were  being  conducted  more  closely  under  his  own  su])er- 
vision.  1 have  not  ])ushed  the  matter. 

GENERAL  NEEDS  OF  THE  EXPERIMENT  STATIONS. 

When  the  Experiment  Station  was  organized  the  revenue 
from  the  government  was  the  same  as  now.  For  a number  of 
years  its  effective  revenues  were  taken  by  the  sub-stations  without 
material  benefit. 

l>urin.g'  the  past  few  years  it  has  been  the  aim  of  the  director 
to  arrange  the  finances  so  as  To  obtain  a working  capital.  The 
station  has  an  e<pii])inent  of  men  and  instruments.  The  im- 
])rovemen1  in  work  is  jtartly  a (piestion  of  arranging  conditions 
to  obtain  the  best  results  from  this  ecpiijunent.  One  of  the  im- 
j»ortant  things  is  to  have  a woiking  ca])ital  to  go  upon.  In  this 
we  have  succeeded  to  some  extent,  bnt  careful  watchfulness  is 
necessary,  both  on  the  part  of  the  Director  and  the  Board.  The 
national  government  is  freipiently  reminding  us  that  the  mar- 
gin between  our  income  and  our  fixed  charges  is  small,  ought 
to  be  larger,  and  that  we  ought  not  to  become  responsible  for 
more  dei»artnients  than  can  be  well  supported.  The  scale  on 
which  we  have  been  carrying  the  work  for  a number  of  years 
requires  sixteen  to  eighteen  thousand  dollars  jier  year.  The  ex- 
cess over  the  amount  received  from  ('ongress  has  been  recei\ed 
from  several  sources,  partly  from  the  sale  of  the  improvements 
of  sub-stations.  The  revenues  from  these  sources  continued  for 
several  years,  but  will  soon  come  to  an  end. 
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Tliero  is  (.onsideriihle  ollVctivo  help  dco-ivod  from  llio  ('ol 
lojio  which  does  not  :ij>]»ear  in  onr  financial  statements— janitor 
service,  lieat,  lijihl,  work  on  tlie  farm  and  garden  and  various 
other  ex]»endi1nres  are  made  direct Iv  fiom  the  ('ollefi,e  funds, 
and  do  not  sliow  in  onr  statements.  After  one  or  two  years, 
we  shall  receive  no  more  revenne  from  the  sub  station  improvc'- 
ments.  \Ve  should  foresee  the  condition  which  confronts  ns, 
which  is  that  we  must  lessen  our  exi)enditures,  and  this  means 
a decrease  in  the  work,  or  the  securing  of  additional  revenue. 
While  oui-  needs  have  been  growing  we  have  had  a fixed  incoim*. 
Every  person  connected  with  the  Experiment  Station  sees  op 
portunities  for  valuable  and  im])ortant  work.  There  are  frc 
(pient  requests  to  enter  iiixm  new  lines  of  investigation,  which 
are  all  j)roper,  many  of  them  desirable.  The  trouble  is  that  they 
r('(piire  more  funds.  Knowing  the  needs  of  the  work,  we  have 
not  seen  how  we  could  support  new  lines  of  investigation,  and 
therefore  have  s(‘en  no  other  way  hnt  to  report  against  expan 
sion  when  the  matter  has  come  up. 

It  should  he  remembered  that  the  indirect  expenses  are 
often  greater  than  the  direct.  The  salary  of  an  investigator  is 
hut  one  of  the  (‘xjienses  involved.  In  order  that  his  time  may 
h<*  (‘tfective,  he  must  have  room,  apparatus,  help,  traveling  o\ 
]>enses,  stationery  and  ])ostage.  In  addition  there  is  tlie  cost 
of  ])rinting  the  bulletins  which  may  la*  the  result  of  the  woik. 
Every  active  investigator  recpiires  an  available  expense  revenue 
of  one  to  two  thonsand  dollars  per  annum  as  a minimum.  The 
larger  sum  is  nearer  the  correct  amount,  and  is  about  the  ])res 
ent  ex])ense  ])er  section.  I therefore  do  not  see  how  we  can 
ex])and  the  lines  of  work  for  which  the  Station  is  r(*sponsihle 
unless  a revenue  of  aj)proximately  two  thousand  dollars  jx-r  s(*c- 
tion  is  obtainable,  and  then  the  fact  that  greater  returns  ar(‘  ajit 
to  come  from  additions  to  facilities  of  the  old  sections  which 
have  been  cripjiling  along.  The  Department  of  Agriculture  has 
admonished  us  of  the  risks  involved,  and  that  it  would  h(>  better 
to  increase  the  facilities  for  work  of  tin*  sections  than  to  start 
new  sections. 

There  is  great  ojjportunity  for  workers  in  this  State,  the 
field  is  large,  it  is  interesting,  it  is  varied  in  its  problems.  I 
have  in  a ])revious  re]>ort  called  attention  to  the  fact  that  this 
State  is  as  large  as  New  York,  and  all  of  the  six  Xew  England 
States;  that  its  climate  varies  from  that  of  Charleston  to  north 
ern  Alaska.  I’esides  the  varied  problems,  the  agricultural  pojm 
lation  lacks  the  acMjuired  exjuu-ience  of  the  East,  which  is  a guide 
to  what  may  be  grown.  Tlesides  there  are  the  problems  brought 
in  irrigation  which  make  some  forms  of  engineering  a direct 
and  necessary  ]»art  of  agriculture.  There  are  now  seven  Agri- 
cultural Ex])eriment  Stations  in  that  area  suj)ported  by  the 
general  government.  The  States  support  the  two  independent 
Experiment  Stations,  and  sup])lenient  the  appropriation  of  flO.o.- 
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000  of  the  national  government  by  State  appropriations,  aniount- 
ing  to  innch  more. 

A very  important  consideration  for  ns,  therefore,  is  the  in- 
crease of  revenne.  The  additional  revenne  Avliich  has  helped  the 
Experiment  Station  for  a feAv  years  past  Avill  soon  be  at  an  end. 
The  sources  of  revenue  may  be  considered  as  from  the  Board  of 
Agriculture,  or  the  College,  from  the  State  Legislature  and  from 
Congress.  The  fundamental  act  establishing  the  Board  of  Agri- 
culture recognizes  investigation  as  Avithin  the  scope  of  the  Board 
of  Agi-iculture.  The  Ex])eriment  Station,  to  a great  extent,  re- 
lieA'es  the  College  from  demand  upon  the  College  reA'enues  for 
this  purpose,  but  it  is  called  to  your  attention  that  it  is  a proper 
line  of  activity  of  the  Board,  if  you  so  consider,  and  that  some 
of  the  revenues  of  the  Board  could  be  used  in  investigation  if 
you  think  proper. 

The  Hatch  act  recognizes  Ihe  Experiment  Station  as  a ])art 
of  the  College,  and  the  increasing  tendency  is  to  recognize  it 
as  the  iiiA'estigational  side  of  a development  of  Avhat  is  often 
termed  the  “UniAersity  Idea,’’  Avhich  is  that  of  im^estigation, 
or,  to  use  the  motto  of  the  Smithsonian  Institution,  it  is  “For  the 
Brotection  and  Dissemination  of  IvnoAvledge." 

A second  possible  source  of  revenue  might  be  by  direct  leg 
islative  appropriation.  This  is  called  to  your  consideration,  and 
Avhether  effort  should  be  made  in  that  direction. 

The  third  is  the  ]»robable  action  of  Congress  in  increasing 
the  a])iiropriation  for  Experiment  Stations.  It  is  ho])ed  Avith 
considerable  reason  that  the  bill  Avhich  has  been  before  Con- 
gress for  some  time  Avill  be  faA'orably  considered  this  Avinter.  If 
so,  the  effect  Avill  be  to  raise  the  income  of  tb.e  Experiment  Sta- 
tion by  five  thousand  dollars  the  first  year,  increasing  that 
amount  by  annual  additions  of  tAVO  thousand  dollars  until  it 
reaches  fifteen  thousand  dollars  ]>er  year.  The  bill  attaches 
some  limitations. 

RELATION  OF  THE  STATION  TO  THE  COLLEGE. 

As  above  stated,  the  t<tation  is  defined  in  the  Hatch  act 
as  “A  Department  of  the  (^ollege.”  The  act  does  not  sjiecify 
Avhat  is  meant  by  “Dejiartment.”  In  this  institution  “Dejiart- 
raent”  is  used  in  a sjiecial  sense,  Avhich  may  be,  but  firobably  is 
not,  the  same  as  intended  in  the  act;  at  any  rate,  the  act  im- 
plies a close  union  betAveen  tbe  Station  and  the  College,  and, 
as  before  suggested,  its  duties  are  jirimarily  for  im-estigation 
and  the  dissemination  of  the  results  of  its  investigations.  The 
College  has  recognized  at  all  times  the  close  union  betAveen  the 
purpose  of  Ihe  Experiment  Station  and  the  purpose  of  the  Col- 
lege, and  that  the  Experiment  Station  is  one  of  the  most  A’alu- 
able  features  of  the  College  in  securing  a broader  purpose  of  the 
institution. 
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There  is  undoubtedly  an  increasing  tendency  to  recognize 
the  work  of  experimentation  as  one  of  the  most  important  which 
the  institution  can  do,  and  to  arrange  conditions  so  as  to  favor 
experimentation.  There  has  always  been  a desire  in  this  insti- 
tution to  help  in  the  same  way.  The  College  has  given  a good 
deal  for  experimental  purposes  by  indirect  expenditures,  and  at 
times  has  appropriated  money  to  the  various  departments  for 
this  purpose.  A logical  recognition  of  the  Experiment  Station 
as  the  investigational  branch  of  the  institution  has  not  followed. 
We  have  not  obtained  the  credit  with  other  states  and  with 
the  government  authorities  which  such  activity  would  justify, 
from  the  fact  that  the  tinancial  records  of  the  Exjierimeut  Sta- 
tion do  not  show  the  amount  that  has  thus  been  expended.  The 
appropriations  of  the  Board  in  such  way  are  proper  and  to  be 
commended.  It  is  likely  that  greater  need  will  be  felt  in  the 
future,  and  that  the  Board  will  not  only  continue  to  appropri- 
ate for  this  purpose,  but  increase  the  amount.  The  conviction 
in  my  mind  has  been  emphasized  by  the  discussions  relating 
to  the  bills  now  before  Congress,  that  it  might  be  well  to  recog- 
nize the  Experiment  Station  organization  as  the  investigational 
part  of  the  institution  in  such  a way  that  all  investigational 
work  relating  to  agriculture  should  be  associated  with  the  Ex- 
Iieriment  Station  under  the  same  general  regulation  and  require- 
ments as  the  work  paid  for  directly  from  the  Hatch  fund,  and 
that  it  would  be  an  advantage  in  our  financial  records  if  these 
appropriations  were  made,  or  shown,  as  an  appropriation  to  the 
Experiment  Station  Department,  just  as  other  appropriations 
are  made  and  chai'ged  to  the  mechanical  or  (tther  departments. 
This  also  Avonld  relieve  the  Director,  and  I presume  the  Presi- 
dent of  the  College,  of  certain  other  embarrassments,  and  might 
prevent  difficulties  which  the  situation  will  be  apt  to  cause  in 
the  future,  though  they  have  not  yet  arisen.  I refer  to  ques- 
tions of  divided  authority  and  divided  responsibility.  As  it  is. 
there  are  several  in  the  College  whose  work  is  principally  ex- 
perimental. They  are  not  ])aid  from  the  Hatch  fund  because  of 
lack  of  funds.  One  is  on  the  staff  of  the  Experiment  Station, 
though  not  paid  from  that  fund.  Several  others  are  not  on  the 
staff,  but  their  questions  relating  to  exiierimentation  are  brought 
to  the  Director  for  consultation.  The  Director  is  under  em- 
barrassment, in  such  matters,  and  uncertain  as  to  where  his  au- 
thority extends  or  where  it  is  expected  to  extend. 

The  Station  does  not  have  their  names  on  its  staff,  though 
to  all  intents  and  purposes  they  should  be  so  considered,  and  the 
Station  and  these  individuals  lose  the  credit  attached  thereto. 
It  is  ])robable  that  in  such  cases  the  question  of  experiments 
would  not  be  taken  u]>  by  the  President  of  the  College,  and 
tlierefore  there  arises  a condition  where  the  worker  may  not 
feel  resj)onsible  to  the  Station  or  to  the  ('ollege,  and  where  both 
the  President  and  the  Director  feel  some  delicacy  in  making 
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suggestions  ot  diTeetions.  and  iiiigiit  easily  lead  to  a situation 
where  the  worker  could  have  means  for  exjierimentation  with- 
out the  resjionsihility.  Fortunately  such  conditions  have  not 
resulted,  hut  it  is  well  to  consider  the  condition. 

The  suggestion  which  T would  therefore  jireseut  for  your 
consideration  would  he  that  the  apja-opriations  for  experimental 
pnrjioses  be  considered  as  an  ajtpropriation  to  the  Experiment 
Station,  and  should  show  in  its  linam  ial  record  as  “other  sources 
of  revenue;”  that  the  amount  required  for  these  investigations 
should  he  placed  to  the  credit  of  the  Station,  or  arranged  in  such 
a way  that  it  would  he  exjiended  in  the  same  way  as  other  Ex- 
periment Station  funds,  and  should  show  in  the  account.  That 
in  the  case  of  men  like  Mr.  Olin,  ^Ir.  (frittith  or  Dr.  (Hover,  that 
a certain  jiortion  of  their  salary  he  considered  as  paid  from  Ex- 
l»eriment  Station  funds,  and  should  show  in  the  tinaucial  account 
of  the  Station.  Their  names  could  then  he  added  to  the  Station 
staff,  to  the  mutual  credit  of  the  worker  and  the  Station,  and 
their  work  could  he  carried  on  under  definite  apjiroved 
])lans  as  in  the  case  of  other  memhers  of  the  Station . staff,  and 
the  cost  to  the  ('ollege  will  he  no  greater  than  it  has  been,  and 
probably  less.  It  is  certain  that  the  institution  has  not  received 
credit  for  its  activities  in  this  line,  and  it  is  jirohahle  that  the 
memhei’s  of  the  Board  themselves  have  not  realized  the  amount. 
Some  such  method  would  simjdify  the  problem  of  the  Station 
and  probably  that  of  the  (’ollege,  would  recognize  the  investiga- 
tional work  as  a ju-oper  function  of  the  C’ollege,  and  would  tend 
to  organize  it  in  such  a way  that  wouhl  be  beneficial  and  effective. 

rUBLICATIONS. 

The  publications  of  the  Station  during  the  year  just  past 
include  Bulletins  from  S4  to  !J2,  inclusive,  and  there  are  now  two 
in  press — one  hy  Prof.  (Hllette,  and  an  important  one  by  Dr. 
Ileadden  on  digestion  experiments,  which  reports  the  work  being 
carried  on  for  a number  of  years.  A number  of  other  bulletins 
are  nearly  ready  for  jmblication.  The  standard  edition  is  about 
!),(M)0.  We  hope  that  the  ])resent  rejiort  may  be  juiblished  without 
exjiense  to  us. 

RILLS  BEFORE  CONGRESS. 


There  are  now  two  bills  before  (T)ngress  which  affect  the 
activities  of  the  Station.  The  first  is  the  Adams  bill,  increasing 
the  Hatch  fund.  This  provides  that  the  Stations  shall  each 
receive  an  increase  of  |!r),(M)(l  ]>er  annum,  and  an  annual  increase 
of  .1(2,000  per  annum  thereafter,  until  the  total  of  -flS.OOO,  which, 
would  be  at  the  end  of  five  years.  This  will  enable  the  Stations 
to  gradually  increase  their  work  by  natural  growth  instead  of 
by  a sudden  expansion,  which  is  ajit  to  be  wasteful.  It  is  greatly 
hoped  that  this  liill  may  be  passed.  ( 'onsiderable  work  needs 
to  be  done  before  (’ongress  and  by  the  Stations.  There  is  a 
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liiiiitation  in  tin*  bill  wliicli  jiroliibits  tliis  fnnd  bcinj^'  used  for 
salaries. 

The  other  bill  is  the  bill  introduced  as  the  Mining  School 
bill,  and  which  largely  by  Aour  sn|)j»ort  has  been  amended  so 
that  it  is  also  available  for  agricnltnral  and  irrigation  engineer- 
ing and  forestry.  The  bill  is  introduced  now  in  this  latter  form, 
and  has  passed  the  committee,  and  is  on  the  calendar.  Half 
of  this  fund  would  be  available  for  onr  institution.  This  is  a 
case  where  one-half  is  probably  better  than  the  whole,  because 
the  half  which  Ave  receive  materially  aids  the  fundamental  ]>nr 
])Oses  of  the  institution,  while  Avere  the  Avhole  amo\int  to  be  i'(‘- 
ceiA’ed  it  Avonld  invoh’e  a change  of  Avork  and  increase  of  obliga- 
tion, Avhich  Avonld  require  all  of  the  fund  for  mining  AVork. 
The  bill  provides  for  a sej>arate  organization  analogous  to  the 
Ex})eriment  Station,  Avith  considei-able  elasticity  in  its  relations 
to  ])nblication  and  investigation.  The  sujterintendence  of  this 
Avork  Avould  not  be  under  the  I)e])artment  of  Agriculture.  The 
additions  to  the  bill  are  draAvn  so  that  any  state  other  than  min- 
ing states  Avould  find  useful  apidication  for  the  money.  It  Avas 
not  expected  that  all  of  the  toj>ics  mentioned  in  the  bill  Avould 
be  taken  up  by  any  one  state.  This  bill  jirovides  for  an  a])pro- 
]»riation  starting  at  flO,(l(M),  and  thence  increasing  by  .ft ,000  jier 
annum  until  it  reaches  .f2((,000.  TAuler  this  onr  apju'ojtriation 
Avill  start  with  .fo,000,  increasing  thereafter  .|500  per  annum 
until  it  reaches  .fl0,000.  This  bill  is  j)ushed  by  a different  house 
committee  from  the  one  favoring  Exj>eriment  Stations.  Tliere 
is  some  reason  to  ho})e  that  this  may  also  ]iass,  but,  of  course, 
there  are  many  uncertainties  involved  and  which  can  not  be  de- 
termined until  actually  ]>assed.  This  bill  Avould  be  an  aid  to 
the  Ex])eriment  Station,  becaiise  it  Avonld  be  an  additional  en- 
dowment for  lines  of  work  Avhich  haA'e  been  recognized  as  being 
fundamental  for  agriculture  in  this  State. 


THE  KANSAS-rOLORADO  CASE. 

It  is  proj)er  to  call  sjiecial  attention  to  this  case,  because  it 
is  such  a radical  attack  upon  agriculture  of  the  State.  It  is 
not,  as  has  often  been  SAijtjtosed,  a contest  for  j)riority  of  use 
on  the  same  stream.  On  the  other  hand,  the  complaint  by  the 
state  of  Kansas  involves  the  denial  of  the  right  to  irrigate  by 
the  peo])le  in  the  Arkansas  valley,  and  if  the  jirinciple  Avere  recog- 
nized there,  it  Avould  iiiAolve  the  right  to  irrigate  on  the  Platte, 
the  Rio  Grande  and  the  Grand  river,  and  Avonld  affect  almost 
every  stream  in  the  State.  It  has  ])ro]ierly  been  vieAved  by  the 
Board  as  a fundamental  <piestion  in  onr  agriculture.  The  ]ire- 
vious  Avork  of  the  Ex]»ei-iment  Station  has  been  instrumental  in 
outlining  and  shaping  the  lines  ujion  Avhich  Colorado  has  rested 
its  case.  This  case  is  the  first  one  in  AA’hich  there  has  been  a 
s(piar<‘  contlict  betAveen  the  eastern  doctrine  of  riparian  rights 
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and  the  doetriiie  of  aj»j)roj)Tiatioii,  wliieli  all  ]>eoples  have  recog- 
nized in  arid  conntries. 

Since  the  last  regular  meeting  of  the  Board  the  Kansas- 
C’olorado  case  has  been  in  process  of  hearing.  A commissioner 
was  appointed  by  the  United  States  Supreme  Court.  Sessions 
were  held  at  the  various  towns  in  Kansas  and  Colorado  for  the 
]>resentation  of  evidence  by  Kansas.  The  defense  by  Colorado 
was  begun  in  Denver  in  October,  and  is  now  continuing  at  various 
towns  in  the  Arkansas  valley.  It  will  be  several  months  be- 
fore the  testimony  is  concluded.  As  a summation  of  the  situa- 
tion so  far,  it  may  be  said  that  Kansas  attemided  to  show  that 
the  Arkansas  had  decreased  or  dried  up  since  the  construction 
of  ditches  in  Colorado;  that  this  decrease  has  affected  navigation, 
and  the  crops  in  the  bottom  lands;  that  it  has  affected  the  under- 
tlow,  and  that  Kansas  has  a claim  for  damages  for  past  injuries, 
but  also  a right  for  the  ordinary  flow  of  the  stream  in  the  future. 

The  Colorado  defense  essentially  denTes  this  view  of  the 
law,  Imt,  granting  that  it  is  true,  it  denies  that  the  river  is 
drier  than  it  used  to  be;  that  the  construction  or  taking  out  of 
ditches  or  the  diversion  of  water  in  Colorado  has  had  any  effect 
on  the  water  of  the  Arkansas ; that  the  evidence  of  a change  of 
river  presented  by  Kansas  is  a mistake,  or,  at  any  rate,  that  the 
river  has  been  habitually  dry  from  Lamar  to  (Ireat  Bend,  and 
That  ditches  in  Colorado  have  had  no  appreciable  effect  u])on 
The  river  in  easTern  Kansas. 

The  government  a]>parently  takes  the  view — 

1.  That  the  doctrine  of  appro])i‘iation  is  a proper  doctrine 
for  this  country,  in  That  respect  agreeing  with  Colorado;  bttt 
That  the  doctrine  should  be  recognized  irrespective  of  state  lines. 
There  is  some  indication  that  the  government  may  desire  to  take 
control  of  The  interstate  streams  and  distribute  water  therefrom, 
a situation  which  might  be  almost  as  harmful  as  the  original 
contention  of  Kansas. 

FLORA  OF  COLORADO. 

The  bulletin  on  the  Idora  of  (hdorado,  which  was  to  include 
the  work  done  by  the  Experiment  Station  for  a number  of  years, 
and  to  coiu])lete  that  investigation,  seems  to  be  now  reacly  for 
publication.  The  work  of  the  preparation  of  the  manuscript  has 
been  done  by  Dr.  Rydberg,  of  Columbia  College,  and  the  Kew 
York  Botanical  Gardens  at  Bronx  Bark,  New  York  City,  who 
is  recognized  as  the  highest  atithority  on  Rocky  Moitntain  Flora. 
The  arrangement  practically  was  that  we  should  pay  for  the 
clerical  work;  That  we  should  have  The  advantage  of  his  knowl- 
edge, and  he  The  use  of  this  collection.  The  work  of  prejiara- 
tion  has  extended  over  several  years.  The  manuscrij)t  was  ex- 
pected to  be  available  a year  and  a half  ago.  The  special  ap- 
proi)riation  made  by  the  Board  of  81.000  has  been  held  available 
in  order  to  cover  the  anticipated  cost  of  this  publication.  A re- 
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cent  leTtt'i-  from  Dr.  Kydberg  says  lliat  the  mauuscriiJt  is  no\y 
practically  r(‘ady,  and  arrangenienis  need  to  he  made  for  its 
jmhlication. 

The  ])iiblication  of  tliis  hnlletin  of  400  i>ages  involves  several 
(piestions.  It  will  he  a standard  work  and  in  great  demand. 
The  cost  of  j)nhlication  will  he  considerable,  and  a free  distribu- 
tion to  all  who  want  it  wonld  manifestly  he  beyond  the  means 
of  the  Experiment  Station.  The  Stalion  conld  not  afford  lo 
])rint  as  many  copies  as  wonld  he  required.  The  Station  can  not 
acce])t  an}’  money  for  its  ])nhlications.  It  has  Iherefore  been  a 
subject  of  serious  consideration  as  1o  how  to  treat  this  proposi- 
tion. A discussion  with  the  Office  of  Exj)eriment  Stations  has 
resulted  in  this  conclnsion — that  a limited  edition  can  he  printed 
by  the  Experiment  Stalion  snflicient  to  distribute  and  fulfill  the 
reqiiirements  of  the  law.  This  would  be  an  edition  not  to  exceed 
2.000  copies;  that,  then,  an  additional  edition  with  a change 
of  title  i>age  could  be  issued  in  the  name  of  the  College,  and 
these  bulletins  sold  at  some  j»rice  dej)endent  ujion  the  cost  of 
publication.  In  this  way  the  needs  of  those  who  want  the 
Flora,  and  are  willing  to  j ay  for  it,  could  be  met.  and  the  cost 
would  be  relatively  moderate,  and  tin*  exti-a  edition  could  be 
made  to  at  least  jiartially  jiay  for  itself. 

The  alternative  is  an  aj)]U'oju'iation  sufficient  for  this  j»ur- 
]»ose,  and  the  matter  is  referred  to  you  for  consideration. 

The  2.000  coj)ies  of  the  bulletin  Avill  cost  in  the  neighborhood 
of  -f  1,000  or  fil.SOO.  The  jirice  for  which  the  coj)ies  could  be  sold 
by  the  ('olleg(*  would  be  81  or  81.50. 

nuiumxGs. 

A jiressing  need  of  the  Station  as  a whole  is  a biulding 
wherein  its  work  can  be  carried  on.  The  building  jilanned  for 
the  Irrigation  Engineering  Dejiartment  was  adaj)ted  for  this 
jmrpose,  and  had  what  is  very  much  needed — two  ample  fire- 
j)i“oof  vaults.  The  records  of  the  Station  are  of  very  great  value, 
and  those  which  dej>end  uj)on  time  could  never  be  rej)laced.  The 
loss  of  such  data  as  mc  have  obtained  would  rejtresent  the  loss 
of  some  sixteen  years  of  effort,  and  could  not  be  I'ejdaced  at  any 
<-ost.  It  is  therefore  a matter  of  great  imjiortance  to  the  Sta- 
tion that  some  suitable  means  be  available  for  some  storage 
and  ])reservation  of  such  lecords,  and  at  the  same  time  that 
they  may  be  available,  and  if  no  loss  takes  jdace  no  damage  will 
have  resulted.  If.  however,  fire  does  occur,  it  would  be  abso- 
lutely imjtossible  to  rejdace  them.  Some  of  this  data  is  unj)ub- 
lislM'd,  inasmuch  as  tlu^  investigations  bear  ujton  matters  which 
have  been  in  disj)ute  betu  een  Colorado  and  some  of  the  adjacent 
states. 

I attach  herewith  rej)orts  from  the  different  sections  of  flu* 
Ex})eriment  Station,  giving  the  rej>orts  for  the  current  year,  all 
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of  which  are  commended  to  your  attention.  From  the  Station 
staff  I asked  for  a summary  rather  than  a detailed  report — a 
summary  of  such  character  as  to  give  an  understanding  of  the 
scojie  of  the  work  and  of  the  cliaracter  of  the  results  obtained. 

Respectfully  submitted, 

L.  G.  CARPENTER, 

Director. 


STATIC  r.OAKlJ  OK  AGUlCT'LTUKi:. 
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KEPOKT  OP  THE  ENTO:\IOLOGIST. 


To  the  Director: 

1 have  Ihe  lioiior  to  jireseiit  herewith  a brief  summary  of 
tlie  work  af  the  Eutomolo«ical  Section  of  the  Ajiricultural  Ex- 
periment Station  for  the  year  1!)04.  I am  also  api)en(ling  an 
invoice  of  the  Exj)eriment  Station  pro])erty  held  by  this  section, 
a proposed  outline  of  work  to  be  undertaken  during  the  year  1905. 
and  an  estimate  of  the  amount  of  money  that  will  be  require<l 
to  j)roperly  carry  on  the  work. 


INSECTS  OF  THE  YEAR. 

The  Codlhif/  Moth  (('(irporapsa  poniouelht ) — The  more  ac- 
tive work  of  the  section  to  determine  the  habits  and  remedies 
for  this  orchard  have  come  to  a close  with  the  work  of  the 
past  year.  The  main  points  in  the  life  habits  of  the  insect  in 
Colorado  are  now  well  established.  Those  who  have  followed 
closely  the  advice  of  this  Station  in  the  treatment  of  their  ajijde 
orchards  the  ]>ast  year  have  not  averaged  more  than  five  per  cent, 
of  wormy  fruit,  as  indicated  by  actual  counts  in  many  orchards. 
Orchards  adjacent  to  those  treated,  but  which  were  neglected, 
have  suffered  a loss  of  from  50  jier  cent,  to  95  ])er  cent,  of  their 
fruit  from  the  attacks  of  the  worms.  Arsenate  of  lead  was  used 
in  many  orchards  in  the  State  the  jtast  summer,  and  has  met 
with  almost  universal  jiraise.  Our  experiments  and  observations 
are  all  to  the  effect  that  the  first  treatment,  if  made  thoroughly 
when  the  ]>etals  have  just  fallen,  is  of  more  value  than  all  the 
sjiraying  that  can  be  done  after  the  calyces  have  closed,  and 
that  more  than  two  or  three  sprayings  are  seldom  advisable.  A 
bulletin  on  this  insect  is  in  jirejiaration. 

'The  Beet  Wch-irorm  f IjO.rostcfie  Mitirdlia ) — This  insect 
did  quite  extensive  injuries  to  sugar  beets  in  Colorado  the  jiast 
summer  and  fall.  Tt  did  noticeable  injuries  iu  all  the  beet-grow- 
ing sections,  except  those  above  Loveland  and  Longmont.  AYe 
have  gathered  valuable  data  upon  the  life  history  of  this  insect, 
and  also  ujion  remedies  that  may  be  used  for  its  destruction. 
We  are  jilanning  a bulletin  to  be  sent  to  the  beet-growers  early 
in  the  sjiring. 

Cuttronns. — (’utworms  belonging  to  the  genus  Chorizapvotis 
were  very  destructive  to  young  beets  and  other  cultivated  crojis 
in  1903  in  northern  ('olorado.  but  gave  no  sjiecial  trouble  the 
jiast  year.  On  August  19th,  of  this  year,  INfr.  P.  K.  Rlinn  took 
the  writer  into  an  alfalfa  field  at  Ibx  ky  Ford  where  the  larvae 
(cutworms)  of  J^erUtroma  .sunr/u  were  very  numerous  under 
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cocks  of  alfalfa  hay.  The  species  seems  to  be  partial  to  alfalfa 
in  this  State.  From  the  worms  taken  at  Rocky  Ford  moths  ap- 
peared in  our  breeding  cages  September  13th  and  later. 

Mountain  Cricl-ets  fAnahrus  simplex) — This  large,  black, 
wingless  grasshopper,  commonly  called  "Mormon  Cricket.’’ 
"Idaho  Cricket,”  and  “Mountain  Cricket.”  has  been  on  the  in- 
crease for  some  years  past  in  Routt  county,  and  the  past  summer 
was  a serious  and  formidable  j)est  in  portions  of  that  country 
where  cultivated  crops  are  grown.  Mr.  S.  A.  Johnson,  first  as- 
sistant in  this  section,  accompanied  a cam}ting  expedition  from 
the  Experiment  Station  through  the  infested  districts  and  ac- 
cumulated much  valuable  information  in  regard  to  the  habits 
of  the  insect  this  year  and  the  history  of  its  marching  armies 
in  past  years.  The  writer  spent  several  days  in  a badly  infested 
section  and  made  a study  of  the  life  habits  and  remedies  that 
might  be  used  to  prevent  future  depredations.  The  outlook  at 
jiresent  is  very  liad  for  those  ranchmen  who  live  in  the  imme- 
diate vicinity  of  any  of  the  breeding  grounds  of  the  cricket,  as 
eggs  were  deposited  in  perfectly  enormous  numbers  last  fall,  and 
to  the  present  writing  are  wintering  well,  samples  of  eggs  having 
just  been  received  from  two  parties,  Mr.  ^Y.  W.  Miles,  of  Eddy, 
and  Mr.  J.  11.  Yoast,  of  Dunkley,  and  in  both  instances  the  eggs 
were  nearly  all  healthy  in  appearance  and  contained  little  crickets 
ready  to  hatch  when  warm  weather  of  spring  should  come. 

We  have  a bulletin  u])on  this  insect  planned  for  publication 
during  the  latter  p*art  of  the  present  winter. 

Grasshoppers — The  common  destructive  grasshopers,  or  lo- 
custs. have  been  less  numerous  than  common  the  past  year*  very 
little  comjdaint  having  been  received  at  this  office. 

The  Potato  Flea-heetle  (Epitrix  cucumeris) — This  little 
black  flea-beetle  was  especially  abundant  in  the  jtotato  fields  of 
the  Greeley  district  in  the  jiast  summer,  where  they  caused  many 
thousands  of  dollars  of  loss  to  growers.  The  injuries  were  not 
so  much  to  the  toj)S  as  to  the  tubers  themselves.  The  larvae 
(worms)  were  very  numerous,  eating  holes  into  the  potatoes  dur- 
ing Seidember,  causing  the  latter  to  become  scabby  and  unsalable 
on  a slow  market.  Mr.  S.  A.  Johnson  prepared  press  bulletin 
23  upon  this  insect,  which  was  issued  during  September.  He 
is  also  preparing  a fuller  account  of  the  habits  and  remedies 
of  this  insect,  along  with  one  or  two  other  potato  pests,  with  a 
view  of  publishing  the  paper  as  a regular  bulletin  during  the 
coming  year. 

The  Woolly  Apple-louse  fSehizoneura  lanigera) — Consid- 
erable work  has  been  done  upon  this  insect  during  the  i>ast  year, 
and  we  hope  to  continue  our  work  with  it  the  coming  season, 
as  it  has  become  one  of  the  most  dreaded  a])i>le  tree  pests  in  the 
State.  Among  other  things,  we  are  testing  su])posed  resistant 
varieties  of  apple  trees. 
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The  (Ircen  Apple-louse.  (Aphis  pouii) — Tliis  insect  is  also 
a serious  pest  in  many  of  the  apple  orchards  on  both  sides  of 
the  range.  Many  orcliardists  ai’e  considering  it  a worse  j>est 
than  the  codling  moth,  because  they  have  learned  to  control 
the  latter  insect  with  coni[»aratively  little  trouble  and  expense. 
This  louse  seems  to  be  equally  bad  upon  pear  trees.  We  have 
found  nothing  better  than  kerosene  emnlsiou  for  its  destruction, 
but  tree-soaps  and  tobacco  decoctions  may  also  be  effectually 
used  against  it. 

Lice  Affecting  Pine  and  Hpruce  (Chernies  sp.) — Yellow 
]>ine  (Finns  ponderosa),  I’inyou,  or  Nut-pine  (Piiius  edulis), 
and  our  common  si)ruces  (Picea  pnngens,  and  Pseudotsugu  doug- 
lasii)  all  have  species  of  lice  belonging  to  the  genus  Chernies  that 
attack  the  leaves  and  new  growths,  doing  considerable  injury 
to  the  trees  and  making  them  unsightly,  particularly  when 
])lanted  in  lawns.  The  })resence  of  these  lice  is  recognized  by 
the  galls,  or  the  distorted  leaves  that  they  cause,  or  the  white 
waxy  secretions  that  hide  the  lice  and  their  eggs.  The  habits 
of  these  lice  have  been  studied  and  a paper  treating  of  them 
is  about  ready  for  juiblication,  and  will  be  fully  Illustrated. 

The  Black  Peach-aphis.  (Aphis  persice-niger) — This  insect 
is  becoming  more  and  more  troublesome  each  year  in  the  peach- 
growing sections.  1 believe  it  is  importanl  that  (he  Station 
should  take  up  a study  of  the  habits  of  this  iusect,  along  with 
the  testing  of  remedies  for  its  destruction  on  both  the  to])S  and 
roots  of  trees.  INfost  complaints  of  injuries  have  come  from 
Canon  City  and  Delta. 

The  Cottony  Maple  Scale  (Pulvinaria  innneiiirahilis ) — Mr. 
S.  A.  Johnson  has  had  in  charge  ex]ieriments  for  the  destruction 
of  the  cottony  maple  scale  in  one  of  the  parks  in  Denver,  where 
he  has  worked  in  conjunction  with  the  j)ark  aulhorities.  This 
scale  has  become  a serious  ]»est  ujion  both  sofi  maple  and  locust 
trees  from  Boulder  south  to  Pueblo.  The  experiments  have  re- 
sulted quite  successfully  and  will  be  reported  u])Oii  by  Mr. 
Johnson.  This  section  is  much  indebted  to  l\Ir.  Schultze,  sujier- 
iutendent  of  ]>arks,  and  to  one  of  his  foremen.  Mr.  W.  B.  Smith, 
for  permission  and  assistance  in  carrying  on  the  work. 

The  Rose  Scale.  (Anlacaspis  rosae) — The  first  examples  T 
have  seen  of  this  insect  in  Colorado  were  sent  me  by  Mr.  Scott, 
ujion  blackberry  canes,  from  Boulder.  The  canes  sent  were 
badly  infected. 

Resjtect fully  submitted, 

C.  P.  GILLETTE, 

Entomologist. 

Fort  Collins.  Colorado,  December  10,  1904. 
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KEPOKT  OF  THE  ('HEM  1ST. 


To  the  I tireetoT  : 

The  work  of  the  Cheiiiieal  seetioii  siiu-e  iiiy  last  bieiiiiiiil 
report  has  touched  some  very  important  questions  of  our  Western 
agriculture,  and  a feAV  of  interest  to  the  State  in  a still  more 
general  wa^’.  The  most  im])ortant  work  completed  during  this 
period  is  the  study  of  the  ground  waters,  drain  waters  and  re- 
turn waters  already  jniblislu'd  in  two  bulletins,  Xos.  72  and  <S2. 
These  will  soon  be  followed  by  one  on  some  digestive  experiments 
made  with  our  (’olorado  boys.  This  bulletin,  however,  will  not 
complete  the  amount  of  work  done  on  this  subject,  as  we  are 
extending  it  to  include  a study  of  their  digestibility,  taking  the 
portions  soluable  in  diffei-ent  menstrua,  i.  e.,  cold  water,  alcohol, 
etc.,  as  our  units.  We  are  extending  the  work  to  an  atteni]»t 
to  determine  the  digestibility  of  the  ]»entosans.  This  work  will 
be  completed  in  the  near  future,  and  a bulletin  containing  the 
results  obtained  will  be  j)resented  in  the  latter  part  of  the  si»ring 
or  early  summer  of  1905. 

In  this  connection  it  seems  advisable  to  determine  the  calor- 
ific values  of  the  different  fodders  and  dungs.  T have  already 
asked  for  (juotations  on  a calorimeter,  and  find  that  with  clay 
capsules,  etc.,  it  will  cost  about  .1190.00,  but,  with  combustive 
capsules  of  ]»latinum,  about  .f210.00.  I believe  that  the  determi- 
nation of  the  calorific  values  of  fodders  will  be  more  freipiently 
made  in  all  digestion  experiments  in  the  future  than  has  been  the 
case  up  to  the  present  time.  T would,  therefore,  recjuest  itermis- 
sion  to  imrchase  one. 

Several  years  ago  we  collect(*d  and  analyzed  a number  of 
artesian  waters  from  the  San  Luis  valley.  This  woi’k  has  not 
been  iiublished,  and  for  some  reasons  1 do  not  regret  it,  because 
it  seems  to  me  to  be  of  sufflcient  interest  to  justify  us  in  taking 
it  up  again  to  study  more  fully  the  composition  of  these  different 
waters.  The  work  already  done  has  served  a good  inirj)ose  al- 
ready, though  uujmblished.  The  United  States  Geological  Survey 
has  done  some  work  on  these  waters,  but,  to  the  best  of  my  knowl- 
edge, there  is  neither  conflict  with  our  work  nor  even  a repetition 
of  it.  I would  res])ectfully  suggest  that  it  is  perfectly  legitimate 
and  ])ro])er  for  us  to  obtain  large  sami)Ies  of  waters  from  typical 
wells,  for  it  is  out  of  the  (piestion  for  us  to  analyze  all  of  the 
wells  and  submit  them  to  a much  more  thorough  examination 
than  was  ]»ossible  with  the  small  samples  formerly  taken. 

The  brown  water  from  Mosca,  for  instance,  proved  to  be 
very  interesting,  indeed.  We  have  already  done  more  work  on 
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this  water  than  on  the  other  well  waters,  and  almost  as  inneh 
as  on  the  San  Luis  Lake  waters,  whose  composition  also  presents 
some  interesting  questions. 

While  the  time  and  labor  necessary  to  give  a reasonable 
degree  of  completeness  to  this  work  is  (jnite  considerable,  I 
believe  that  it  is  of  sufficient  interest  to  justify  us  in  doing  so. 
AVe  attemi»ted,  at  the  time  we  took  samples  of  the  well  waters, 
to  obtain  samples  of  the  Kio  (frande  del  Norte  water  at  different 
] mints  in  the  course  of  the  river  to  study  the  changes  in  its 
composition,  as  we  have  subsequently  done  for  the  Cache  a la 
Poudre.  b^o  long  as  we  have  already  obtained  partial  results 
of  this  river,  I think  that  it  would  be  proper  for  us  to  extend 
and  coinjilete  them,  at  least  to  such  an  extent  as  to  make  them 
available  as  an  independent  study  of  the  Rio  Grande  waters. 
The  amount  of  work  which  this  would  reipiire  would  depend 
upon  how  far  down  the  river  we  took  samples.  My  idea  relative 
to  the  work  on  this  subject  is  that  we  might  extend  it  sufficiently 
to  make  what  we  have  already  done  of  some  more  value  and 
complete  so  far  as  it  should  go,  but  I would  scarce  follow  the 
stream  further  down  than  the  mouth  of  the  Rio  Hondo,  and 
in  this  case  it  would  not  be  advisable  or  jiracticable  to  take 
more  than  one  or  two  samples,  at  the  most,  between  the  State 
bridge  and  this  point. 

During  the  past  years  we  have  made  a few  analyses  of  mineral 
waters,  some  of  which  are  of  sufficient  interest — perhaps  T should 
say  merit — to  justify  their  jmblication.  These  waters  are  of  in- 
terest to  the  State  at  large,  though  they  may  at  the  present  time 
be  the  property  of  individuals.  Any  interest  that  these  analyses 
may  possess  would,  of  course,  appertain  to  the  State  of  Colorado, 
or  lie  of  a purely  scientific  nature.  I shall  be  pleased  t(»  })re])are 
1his  material  for  ])ublication  in  some  future  report. 

The  lines  of  work  now  being  pursued  by  the  Station  are: 

First — On  the  digestion  ex])eriments  of  some  of  our  Colorado 
hays,  as  already  stated. 

Second — On  the  deterioration  of  farmyard  manures  under 
our  Colorado  conditions.  AVe  believe  this  to  be  an  ini])ortant 
question  for  this  State,  as  the  time  is  ali'eady  here  when  it  be- 
hooves the  farmer  to  husband  every  means  by  which  he  may  main- 
tain or  increase  the  fertility  of  his  land. 

Bulletins  which  can  reasonably  be  expected  from  this  de- 
]»artment  are  one  on  digestion  experiments,  by  early  summer; 
one  on  methods  of  extracting  beeswax  by  early  fall;  one  on  alka- 
lies. provided  we  can  obtain  certain  material  which  has  been 
]>romised  us.  Sanqdes  from  various  parts  of  the  State  have 
already  been  analyzed  and  considerable  material  has  been  ac- 
cumulated for,  this  bulletin,  which  will  be  a brief  one.  I am 
very  anxious  to  obtain  the  collection  of  material  which  has  been 
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jsromised  me.  If  it  ean  be  obtained  it  will  add  very  much  to 
the  interest  and  value  of  the  bulletin. 

1 haA’e  no  other  requests  to  make  or  recommendations  to  offer 
at  this  time. 

Respectfully  submitted, 

W.  P.  HEADDEN. 

Chemist. 


Fort  Collins.  Colorado.  December  8.  1!)04. 
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KEPOKT  OF  THE  HOKTICULTURIST  AND  BOTANIST. 


To  the  Director ; 

I have  no  otlier  requests  to  make  or  recommendations  to  offer 
of  Horticulture  and  Botany  for  the  past  year: 

Onr  work  with  potato  diseases  has  j)rogressed  satisfactorily, 
and  we  are  now  able  to  state  jtositively  that  the  usual  failures  of 
the  potato  crop,  such  as  the  production  of  vines  with  no  tubers, 
or  a cluster  of  little  potatoes,  and  in  many  instances  a poor 
stand  of  plants,  are  caused  by  the  attacks  of  a certain  plant  dis- 
ease. But  no  successful  method  of  combating  the  disease  has 
yet  been  devised.  Our  soil  in  Colorado  seems  to  be  so  thoroughly 
impregnated  with  the  fungus  that  the  usual  methods  of  seed  treat- 
ment are  usually  of  no  avail.  We  are  now  bending  our  energies 
tOM'ard  the  ju-oduction  of  a strain  of  potatoes  that  will  resist 
the  attacks  of  the  fungus.  With  this  end  in  view  we  have  tested 
numerous  varieties  of  potatoes  by  growing  them  on  diseased  soil; 
a number  of  seedlings  have  been  produced  which  are  also  being 
tested;  and  the  next  year  about  fifty  varieties  of  potatoes  will  be 
tested  in  co-operation  with  the  Dej>artment  of  Agriculture.  These 
varieties  were  obtained  in  Euro])e,  and  were  selected  because  of 
their  vigor  and  freedom  from  disease. 

Most  of  the  work  of  investigating  the  nature  of  this  fungus 
has  been  done  by  Mr.  Rolfs,  and  he  has  been  able  to  establish 
several  facts  which  were  new  to  science.  Notable  among  these 
is  the  fruiting  stage  of  the  fungus.  For  a long  time  this  fungus 
has  been  regarded'  as  sterile,  or  non-sysore  bearing.  We  find  that 
it  ]>roduces  spores  abundantly,  and  culture  experiments  have 
shown  the  connection  that  exists  between  the  two  stages  in  the 
life  history  of  the  jilant.  Bulletins  Nos.  70,  91  and  92  treat  of 
this  subject. 

In  connection  with  our  work  with  yiotatoes  some  exiieriments 
were  conducted  in  seed  treatment  and  seed  selection,  as  well  as 
with  commercial  fertilizers.  These  experiments  were  all  on  a 
commercial  scale,  and  were  carried  on  in  co-oyieration  with  the 
Bliss  Brothers,  of  Greeley. 

The  results  (»f  these  exjieriments  are  given  below  without 
comment.  The  ground  had  been  in  potatoes  the  previous  season 
thus  making  thisHhe  second  successive  crop.  In  all  cases  five 
rows  are  eipiivalent  to  one  acre  of  ground.  The  results  include 
only  the  salable  sorted  ]»otatoes. 
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Table  1.  Kesnlts  of  treating  seed  with  corrosive  sublimate 
solution  and  of  seed  selection. 


No.  of  No.  of  No.  of 

rows  Treatment  sacks  pounds 

6 Treated  with  corrosive  sui)limate 73V»  S.S2i1 

t;  Some  evidence  of  Rhizoctonia  on  all  seed r>!)i4  8,340 

2 Choice  selected  seed  24  2,880 

2 Cull  seed  22  2,040 

6 Check  03'/2  7.020 


The  Uanner  variety  was  used  in  the  above  experiments. 


Table  II. 
I ilizers. 


Kesnlts  of  the  ajiplication  of  commercial  fer- 


Yield 

No.  of  X’o.  of  No.  of 

rows  Material  applied  sacks  pounds 

5 Nitrate  of  soda.  100  Ihs 39  4,475 

5 Bone  meal.  150  pounds OO  0,900 

5 Sulphate  of  potash,  75  lbs 40  5,080 

5 Nitrate  of  soda,  100  Ihs.;  l)one  meal.  150  lbs.;  sulphate 

of  potash.  75  lbs 42  4,870 

5 Nitrate  of  soda,  100  lbs.;  bone  meal,  150  Ibs^. 42  4.870 

5 X^itrate  of  soda,  100  lbs.;  sulphate  of  potash,  75  lbs 37  4,240 

5 Bone  meal,  150  lbs.;  sulphate  of  potash.  75  lbs 59  G.870 

5 Bone  meal,  75  lbs.;  sulphate  of  potash,  50  11)S 57  6,650 

5 Check  50  5,830 


Pearl  seed,  grown  in  tbe  mountains,  was  used 
experiments. 


SHADE  TREES. 


in  the  above 


Much  time  has  been  given  to  studying  the  shade  trees  of 
Denver  with  the  idea  of  publishing  our  observations,  together 
with  ])hotogra]ths,  in  bulletin  form.  iMore  attention  has  been 
given  to  tree  planting  in  Denver  than  in  any  other  locality  in 
the  State.  As  a result  there  are  at  least  sixty-six  kinds  of  trees 
growing  within  the  environs  of  Denver  that  are  foreign  to  the 
State.  The  I’esult  of  the  experience  with  some  of  the  more  prom- 
ising kinds  will  be  of  great  value  to  prosjiective  tree  jilanters. 


I'ORX  RREEDIXO. 


At  the  reipiest  of  iMi-.  P.  L.  Pickett,  of  Edgewater,  we  entered 
into  a co-ojierative  exjieriment  with  him  in  breeding  a ty])e  of 
field  corn  that  will  be  suited  to  our  conditions,  Mr.  Pickett  has 
been  groAving  a Aariety  of  corn  for  a number  of  years  that  usually 
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ripens  and  yields  fairly  well.  But  it  lacks  a well-defined  type, 
and  needs  improvement  in  many  respects.  A number  of  the  best 
seed  ears  were  selected  and  plats  were  planted  on  the  College 
grounds  and  on  Mr.  Pickett’s  farm. 

The  seed  from  individual  ears  was  planted  in  separate  rows, 
as  a basis  for  selection.  A great  amount  of  variation  was 
seen  in  the  different  rows  when  the  corn  came  to  maturity.  Some 
of  the  rows  did  not  produce  a single  ear  of  merit,  while  on  others 
a number  were  selected  for  future  planting. 

The  results  of  this  preliminary  test  are  so  ])romising  that 
it  seems  highly  probable  that  a corn  can  be  developed  in  a few 
years  that  will  ripen  in  this  locality,  and  that  will  yield  paying 
crops. 

This  experiment  has  now  been  turned  over  to  the  Professor 
of  Agronomy,  who  proposes  to  carry  it  through  to  completion. 

A NEW  APPLE  DISEASE. 

An  apple  disease,  which  is  probably  new  to  science,  has  been 
observed  in  various  parts  of  the  State.  The  fungus  causing  the 
disease  fa  species  of  Alternaria)  has  been  studied,  and  inocula- 
tion experiments  have  proven  that  it  is  the  cause  of  this  apple 
decay.  While  this  disease  has  not  been  at  all  serious,  it  is  never- 
theless desirable  that  the  nature  of  the  fungus  be  understood. 
If  at  any  time  it  should  become  destructive,  Bordeaux  mixture 
will  undoubtedly  ])rove  an  efficient  remedy. 

PEAR  BLIGHT. 

Some  studies  have  been  made  of  the  relation  of  soil  moisture 
to  the  prevalence  of  pear  blight.  It  was  i>roven  by  exeperiment, 
a number  of  years  ago,  that  if  one  could  control  the  water  supply 
he  could  check  the  ravages  of  pear  blight.  No  orchards  have  yet 
been  found  where  experiments  of  this  kind  could  be  tried  on  a 
commercial  scale,  but  studies  were  made  in  an  abandoned  pear 
orchard,  and  the  conditions  which  exist  there  prove  that  pear 
trees  can  thrive  on  much  less  water  than  is  ordinarily  supposed, 
and  indicate  that  much  may  be  done  in  checking  blight  by  with- 
holding water. 

We  hope  to  i)ublish  the  result  of  these  observations  in  bul- 
letin form. 

It  is  the  expectation  of  horticulturists,  however,  that  blight- 
proof  varieties  of  apples  and  pears  will  eventually  be  produced. 
With  this  end  in  view,  we  have  secured  a quantity  of  apple  seed 
from  Mr.  J.  S.  McClelland.  The  seed  is  from  the  Utter  Red,  a 
fall  variety  that  has  never  been  known  to  blight  in  this  locality. 
This  will  be  planted  next  spring,  and  the  resulting  seedlings  will 
be  grown  to  bearing  age  in  the  hopes  that  at  least  one  among 
them  may  jirove  to  be  a winter  ai)j)le  of  merit  and  blight  resistant. 


100 


TWENTY-SIXTH  ANNUAL  REPORT 


HORTICULTURAL  CONDITIONS  OF  THE  STATE. 

A number  of  trips  were  taken  during  the  season  through  the 
fruit  districts  of  the  State  for  the  purpose  of  keeping  in  touch 
with  the  fruit  growers  and  studying  the  varying  conditions  that 
exist.  Much  valuable  information  and  data  is  secured  in  this 
way  which  is  of  inestimable  value  to  the  department,  and  which 
we  also  hope  results  in  some  good  to  the  fruit  growers. 

Respectfully  submitted, 

W.  PADDOCK, 
Horticulturist  and  Botanist. 
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KKPORT  OF  THE  AORK'rLTFKIST. 


To  the  Director: 

Sir — I have  the  honor  to  submit  herewith  a brief  summarv 
of  the  exjieriment  work  nndertakeu  in  this  department  during 
the  iiast  year. 

As  yon  are  aware,  the  funds  available  for  the  carrying  on  of 
experiment  work  in  this  department  are  very  small,  conseijneutly, 
the  work  has  not  been  as  thorough  nor  as  extensive  as  it  might 
otherwise  have  been.  On  the  whole,  however,  we  have  accom- 
plished something  that  will  lie  of  substantial  benefit  to  oiir  farm 
ers  in  the  way  of  investigations  along  animal  hnsbandry  and 
agronomy  lines.  In  an  accompanying  report,  prejiared  by  Mr. 
Dairielson,  my  assistant  in  exjieriment  work  in  agronomy,  is 
given  a summary  of  the  work  done  along  this  line.  The  work 
of  agronomy,  we  exjiect,  will  be  materially  broadened  and 
extended  during  the  coming  year,  particularly'  in  cooperative 
work  with  farmers  throughout  the  State.  Professor  Olin  Avill 
have  charge  of  this  work  in  the  future,  and  will  have  i\Ir.  Daniel- 
son as  his  aid  and  assistant.  Mr.  Olin  has  very  extensive  plans 
for  the  immediate  future,  and  a full  report  regarding  it  has  been 
submitted  to  the  Hoard  of  Agriculture  with  the  Agricultural  Col- 
lege report,  a copy  of  which  accompanies  this.  We  feel  very 
much  the  lack  of  funds  for  carrying  on  the  investigation  work  in 
agriculture,  which  is  jirobably  the  most  extensive  line  of  investi- 
gation. We  trust  that  a special  apiu'opriation  for  the  carrying 
on  of  the  ])ro]>osed  co-ojierative  exjierinients  undertaken  by  Mr 
Olin  may  be  forthcoming  from  the  Legislature  the  coming  winter. 

The  following  brief  summary  of  the  experiment  work  in  ani- 
mal husbandry,  which  has  been  carried  on  with  the  assistance  of 
Professor  C.  J.  Griffith,  is  jiresented  at  this  time : 

Experiments  in  Fattening  Eteers  Upon  Beet  Pnlu.  During 
the  early  part  of  last  winter  a somewhat  extensive  feeding  experi- 
ment was  undertaken  in  conjunction  with  the  Great  Western 
Sugar  Company  and  the  Dejiartment  of  Agriculture,  at  Wash- 
ington. Owing  to  the  lack  of  funds  for  carrying  on  this  work  by 
the  Experiment  Station,  the  Great  Western  Sugar  Company  very 
generously  ju-ovided  the  steers  and  all  the  equipment,  including 
the  feed  and  labor  for  carrying  out  of  the  experiment.  The 
Department  of  Agriculture,  through  Secretary  James  Wilson, 
agreed  to  pay  the  salary  of  the  expert  to  take  charge  of  and  direct 
the  exjieriment  and  to  coinjiile  the  resulting  data.  The  results  of 
this  experiment  are  already  very  well  known  throughout  the  State 
through  the  medium  of  a brief  press  bulletiu.  The  full  report  of 
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the  work  is  now  ready  for  llie’jirinter,  and  will  be  i»nblislied  in 
bulletin  form  in  the  near  future.  1 may  brielly  say  that  150 
steers  were  fed  on  the  exj)eriment,  weifibing  approximately  900 
pounds  each.  These  were  divided  into  three  lots  of  fifty  each. 
Lot  Xo.  1 was  fed  beet  i)ulp,  alfalfa  bay  and  a mixture  of  ground 
oats  and  ground  barley,  while  Lot  Xo.  2 received  beet  pulp,  alfalfa 
bay  and  ground  corn.  Lot  Xo.  3 had  a ration  of  beet  pulp  and 
alfalfa  bay,  without  grain  feed  of  any  kind.  All  of  the  steers  in 
each  lot  bad  all  of  the  ]tuli»  that  Ibey  Avould  consume  at  all  times, 
without  waste.  The  steers  in  Lot  Xo.  2,  fed  upon  a ration  of  beet 
])ul]»  and  ground  corn,  made  the  greatest  gain  during  the  experi- 
ment, and  the  steers  fed  on  beet  pulji  and  alfalfa  bay  made  the 
least  gain,  while  the  lot  fed  on  a ration  of  beet  ]>ulp,  alfalfa  hay, 
barley  and  oats,  was  intermediate  between  the  others  as  to  the 
amount  of  gain.  An  accurate  account  wa&  kept  of  the  different 
kinds  of  feed  eaten  by  the  steers  in-the  different  lots,  and  record 
was  made  of  the  weekly  weights  and  gains  of  each  lot  of  steei’s. 
It  is  inleresting  to  note  that  at  the  close  of  the  experiment,  when 
everything  had  been  rharged  to  the  steers  and  the  total  gains 
credited  at  market  prices,  that  1he  lot  fed  pulp  and  alfalfa  hay 
only,  returned  a ])rofit  of  flG.GO  for  each  steer;  the  lot  fed  iipon  a 
ration  of  pulji,  hay  and  corn  returned  a profit  of  -?15.45;  while  the 
lot  fed  a ration  of  pnlp,  barley,  hay  and  oats  made  a profit  of 
112.55  each.  The  final  results  were  not  such  as  anyone  who 
visited  the  steers  during  the  exjieriment  exjiected,  since  the  lot  fed 
upon  corn  in  conjunction  with  other  feed  was  considered  to  have 
a big  lead  upon  the  other  two  lots.  The  reason  for  the  poor  show- 
ing of  the  lot  fed  barley  and  oats,  in  comparison  with  the  lots 
receiving  the  other  feeds,  may  be  attributed  somewhat  to  the  pre- 
vailing high  ])i’ice  for  these  two  varieties  of  grain.  The  steers 
were  marketed  in  Denver,  and  were  subjected  to  a slaughter 
test  in  the  Western  Packing  plant,  the  results  of  which  were  even 
moi*e  surprising  than  the  results  of  the  feeding  test.  The  expert 
buyers  in  the  stock  yards  very  kindly  consented  to  grade  the  steers 
according  to  their  market  value  on  foot.  and.  while  the  steers 
fed  pul])  and  hay  were  considered  less  valuable,  per  hundred 
weight,  than  the  steei's  in  the  other  lots,  and  when  dressed  out, 
a smaller  j)ercentage  of  dead  meat  to  live  weight,  yet,  when  the 
meat  of  a representative  steer  from  this  lot  v.'as  comj)ared  with 
a rej)resentative  steer  from  each  of  the  lots  fed  u])on  grain,  it 
was  found  that  it  was  equal,  if  not  snj)erior,  in  juiciness  and 
flavor,  and  had  superior  edible  (pialities  generally.  The  practical 
value  of  this  experiment  has  been  clearly  demonstrated  in  north- 
ern Colorado  in  the  ]>ast  few  months  in  tlie  iinprecedented  demand 
there  has  been  for  beet  ])ulp  for  feeding  ])urposes.  Before  the 
beets  were  harvested  the  entire  suj)])ly  of  ]>ulp  from  the  various 
sugar  factories  had  been  contracted  for  in  advance  and  the  many 
feeders  who  wished  to  feed  cattle  and  sheep  upon  beet  pulj)  fi'om 
the  factories  had  to  be  turned  away  because  of  th.e  fact  that  there 
was  not  enough  ])ul])  available  to  su})j)ly  them,  while  last  year 
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there  was  very  little  deinaiid  tor  jailp  for  feeding  purposes,  and 
hundreds  of  tons  were  left  at  the  silos  at  the  factories  that  could 
not  be  disjiosed  of.  An  experiment  somewhat  more  extensive  has 
been  i>lanned  in  conjunction  with  the  Great  Western  Sugar  Com- 
pany to  be  carried  on  the  coming  year  at  the  Fort  Collins  factory. 
This,  it  is  hoped,  will  give  us  a more  delinite  idea  of  the  compara- 
tive value  of  beet  pulp  for  fattening  purposes. 

Feedhifi  Experiments  With  Western  Lamhs.  A small  experi- 
ment has  been  undertaken  in  fattening  western  lambs  for  market. 
Owing  to  the  many  inquiries  that  were  received  from  farmers  in 
several  of  the  higher  valleys  in  Colorado  as  to  the  feeding  value 
of  field  peas  for  fattening  lambs,  a small  experiment  was  started 
along  this  line  at  the  College  early  last  spring.  A small  area, 
such  as  could  be  spared  from  the  College  farm,  was  set  aside  for 
the  growing  of  field  peas.  These  were  sown  somewhat  late  in 
the  season,  and  when  the  croj)  was  ready  for  harvesting,  100 
head  of  lambs  were  purchased  from  a ranchman  in  Wyoming, 
consisting  of  fifty  Merinos  and  fifty  Black  Faces,  and  turned 
upon  the  peas  as  they  were  grown  upon  the  land.  During  the 
seven  weeks  that  the  lambs  were  fed  on  the  jiea  field  the  100 
lambs  gained  apiu’oximately  1,700  pounds  in  weight,  or  an  aver- 
age of  seventeen  pounds  each.  The  lambs  did  very  well,  and 
cleaned  the  field  of  peas  perfectly,  with  practically  no  waste. 
The  feeding  of  the  lambs  has  been  continued  in  yards  at  the 
College  barn,  using  corn  with  alfalfa  hay  for  one  of  the  lots, 
and  speltz  with  hay  for  the  other.  We  expect  to  market  these 
lambs  in  a coujde  of  weeks,  as  they  are  in  very  good  condition  at 
the  present  time. 

The  Production  of  Pork  in  Colorado.  In  the  last  annual 
report  of  the  Denver  Stock  Yards  it  was  shown  that  of  the  130,000 
hogs  marketed,  over  100,000  came  from  Kansas  and  Nebraska. 
This  would  seem  to  be  a very  serious  condition  of  affairs  conceim- 
ing  the  pork  production  on  the  farms  of  our  Colorado  people.  In 
order  to  get  some  light  on  the  subject  that  would  be  of  value  to 
those  of  our  people  who  might  engage  in  this  industry,  ten  sow's, 
heavy  with  pig,  were  purchased  on  the  Denver  market,  early  in 
the  spring  of  the  past  year.  One  hundred  and  ten  dollars  was 
paid  for  these  sow’s,  and  we  were  fortunate  in  securing  some 
seventy-six  pigs  from  the  lot.  These  piigs  were  fed  in  different 
lots,  of  twenty-four  each.  One  of  the  lots  had  a pasture  of  alfalfa 
hay,  another  of  rape,  and  a third  of  barley  and  peas.  An  accurate 
account  was  kept  of  all  the  grain  fed  to  the  sows  from  the  time 
of  their  arrival  on  the  farm  until  they  farrowed,  and  from  wean- 
ing until  they  were  marketed.  The  total  amount  of  feed  fed  to 
each  lot  of  pigs  and  of  their  dams,  while  sucking  them,  was  also 
carefully  tabulated,  and  a brief  summary  of  the  results  is  given, 
as  follows : 

The  sows  ate  of  feed,  before  farrowing,  972  pounds  of  a mix- 
ture of  equal  ]iarts  of  ground  wheat,  ground  barle,y  and  shorts, 
that  was  worth  a])proximately  .fl.OO  per  hundred  weight.  From 
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the  time  the  sows  were  weaned  of  their  pigs  nnlil  they  were 
marketed,  they  eoiisumed  d,T38  pounds  of  a mixture  of  equal 
parts  of  ground  corn,  ground  barley  and  shorts,  worth  approxi- 
mately fl.OO  per  hundred  weight.  The  total  cost  of  the  feed  for 
the  sows  from  the  time  of  arriying  at  the  farm  until  sold,  except 
during  the  period  while  they  were  nursing,  was  |47.10.  The  sows 
when  i)ut  on  the  market,  realized  5 cents  per  pound,  the  weight 
being  S.IGT  ])Ounds,  amounting  to  flS8..55.  After  dediicting  the 
first  cost  and  the  cost  of  feed  while  nursing  i>igs,  which  amount 
was  charged  as  feed  of  pigs,  the  sows  returned  a j)roflt  of  .^31.25. 
As  before  stated,  the  ten  sows  farrowed  seyenly-six  pigs.  Four 
of  these  Ayere  lost  before  weaning  time,  from  one  cause  or  another. 
Seyenty-two  of  the  pigs  were  fed  on  an  ex])erinient,  in  three  lots 
of  tAyenty-four  each.  One  of  the  lots  pastured  on  alfalfa  with 
grain  additional;  one  on  rajie  jiaslure  Ayith  grain,  and  the  other 
on  a barley  and  field  jica  pasture,  also  Ayilh  grain  feed  additional. 
Tbe  three  lots  of  ])igs  Avere  fed  a mixture  of  ground  grains  com- 
posed of  one  part  Aclieat,  one  part  barley  and  Iaao  i)arts  of  shorts, 
until  tAA’o  months  before  marketing,  Ayhen  the  grain  feed  Acas 
changed  to  a mixture  of  one  jiart  corn,  one  ])art  barley  and  tAco 
parts  shoi’ts.  During  the  last  three  Ayeeks  before  marketing  the 
feed  consisted  of  one  part  corn  and  one  part  shorts.  The  total 
amount  of  grain  feed  eaten  by  the  pigs  from  birth  until  marketed, 
including  the  amount  eaten  by  the  soaa’S  while  nursing,  Acas  44,936 
pounds.  Tlie  pigs,  Ayhen  sold,  Ayeighed  13,103,  requiring,  therefore, 
apiu'oximately  3..5  pounds  of  feed  for  one  pound  of  grain.  The 
price  receiA’ed  Ayas  f.5.2o  per  hundred  weight,  the  total  amount 
receiA’’ed  from  the  sale  being  |697.91,  leaying  a profit  OA'er  cost  of 
feed  for  the  pigs  of  .?248.55.  The  ])rofit  of  the  sows  oyer  the  cost 
of  the  feed  Ayas  |31.2.5,  making  the  total  net  ]»rofit  of  both  soaa’s 
and  i»igs,  m-er  the  cost  of  their  feed,  amount  to  .|279.80.  This 
experiment  has  demonstrated  that  there  is  a good  profit  to  be 
made  in  the  rearing  of  young  jiigs,  since  the  prices  charged  for 
the  grain  feed  Ayas  aboye  the  market  quotations,  and  the  brood 
soAA’s  can  usually  be  reared  on  the  farm  at  less  cost  than  we  had 
to  pay  for  them  immediatel}'  before  farroAying. 

We  exjiect  to  prepare  a full  rejiort  of  this  exjieriment  for 
publication  in  the  near  future,  and  hope  to  duplicate  the  Acork  on 
a more  extensiye  scale  the  coming  season,  as  it  is  apparent  that 
the  farmers  of  Colorado  are  neglecting  one  of  the  most  yaluable 
featui’es  of  their  animal  husbandry  in  not  raising  more  hogs  upon 
their  farms. 

Horse-Breedi)ifi  Experiment.  OAying  to  the  conditions  under 
which  AA’e  are  attempting  to  carry  on  the  experiment  Axork  in  the 
Agricultural  Department,  I see  more  and  more  clearly  the  impor- 
tance of  following  your  suggestion  in  contining  our  work  to  two 
or  three  main  lines  and  making  those  strong,  rather  than  attempt- 
ing to  coA'er  too  much  gi’ound,  and  not  being  able  to  do  the  Acork 
thoroughly  and  get  results  that  are  conclusiA'e.  OAcing  to  the 
introduction  of  the  extensiA’e  co-oi>eratiye  experinu^nt  betAyeen 
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the  Departinent  of  AgriciiltiiTe,  tliTougli  the  flnreau  of  Animal 
Industry,  with  this  College,  in  the  breeding  of  horses,  I am  of 
the  opinion  that  it  would  be  wise  to  confine  our  work  to  two  or 
three  main  lines  of  investigation,  which,  together  with  the  neces- 
sary expense  and  labor  entailed  in  the  experiment  breeding  work, 
which  should  probably  have  first  place  in  our  endeavors  during 
the  next  few  years  at  least.  We  will  hope  to  continue  our  investi- 
gations as  to  the  feeding  value  of  beet  pulp  for  cattle  during  the 
coming  year.  In  fact,  arrangements  have  been  made  with  the 
sugai;  factory  in  Fort  Collins,  to  have  an  extensive  experiment 
along  this  line  carried  on  the  present  winter.  We  should,  also,  I 
think,  continue  with  our  investigations  in  the  feeding  and  rearing 
and  fattening  of  pigs.  Outside  of  these  main  lines  of  endeavor 
we  may  be  able  to  carry  on  some  minor  work  along  animal  hus- 
bandry lines,  but  will  not  attempt  anything  very  extensive,  or 
that  will  require  much  expenditure  until  more  funds  are  avail- 
able for  these  lines  of  woi'k. 

Respectfully  submitted, 

W.  L.  CARLYLE, 

Agriculturist. 
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REPORT  OF  THE  VETERINARIAN. 


To  the  Director : 

My  association  with  the  Experiment  Station  dates  from 
June,  1904.  On  the  15th  of  the  same  month  I received  the  ap- 
pointment as  Expert  Investigator  of  Scabies  in  Cattle,  from  the 
Secretary  of  Agriculture,  temporarily,  for  the  summer  months. 
Primarily,  this  was  for  the  purpose  of  making  a careful  investi- 
gation into  range  conditions  with  special  reference  to  cattle 
mange  on  the  plains  of  the  eastern  section  of  the  State,  and  poi- 
son weed  losses  in  the  vicinity  of  Roaring  Fork  and  Gunnison 
rivers. 

As  this  appointment  came  through  the  Secretary  of  Agricul- 
ture, and  separate  and  distinct  from  the  Experiment  Station,  the 
report  of  this  work  will  be  made  in  due  time,  directly  to  the 
Department  of  Agriculture  at  Washington. 

There  is  a great  work  for  the  Veterinarian  in  this  State. 
While  our  flocks  and  herds  are  as  free  from  disease  as  can  be 
found  anywhere  on  earth,  yet  the  annual  mortality  in  the  aggre- 
gate is  quite  large,  and  much  greater  than  it  should  be.  The  fol- 
lowing diseases,  named  in  the  order  of  their  importance,  are 
resiionsible,  in  a great  measure,  for  this  loss:  Mange  (cattle  and 
sheep),  poisonous  plants  (loco,  larkspur,  camas,  etc.),  symp- 
tomatic charbon  (black  leg),  fungoid  diseases  (actinomycosis 
and  actinobacillosis),  contagious  abortion,  epizootic  keretatis. 
During  the  coming  year  I have  planned  to  specialize  on  the  first 
two  subjects  named. 

SCABIES  IN  CATTLE. 

I have,  on  the  College  farm,  some  cattle  affected  with  mange, 
which  were  furnished  me  by  some  parties  in  Yuma  county,  to  be 
used  for  this  work. 

The  other  things  we  especially  wished  to  determine  in  this 
connection  are  as  follows:  1.  The  life  history  of  the  parasite. 

2.  Can  the  eggs  survive  the  dip,  and  thus  infect  other  animals 
following  through  the  vat?  3.  To  experiment  with  various  crude 
oils,  and  determine  if  there  be  a dip  that  will  suffice  with  one 
application.  At  the  present  time  it  looks  as  though  the  extensive 
dipping  of  range  cattle  during  the  past  two  years,  combined  with 
the  unusually  favorable  conditions  last  season,  had  gotten  the 
disease  well  under  control  in  many  of  the  worst  infected  sections 
of  the  State.  I am  satisfied  that  much  of  the  trouble  is  due  to 
lice,  and  not  to  the  mange  parasite. 
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POISONOUS  PLANTS. 

Although  the  various  i)oisouous  weeds  on  the  range  are  a 
constant  menace  to  the  stockmen,  and  have  cut  down  the  profits 
. in  many  cases  to  the  point  of  bankruptcy,  yet  there  seems  to  be 
no  general  knowledge  as  to  the  identity  of  these  plants,  or  the 
best  means  of  contending  with  them.  As  fast  as  1 can  get  to  the 
various  sections  of  the  State,  I am  locating  the  various  toxic 
plants  which  are  doing  the  most  damage.  When  the  map  is 
completed  I hope,  with  your  approval,  to  issue  a bulletin  locating 
the  sections  where  various  poisonous  plants  are  known  to  exist; 
cuts  with  full  description  to  aid  the  stockmen  in  their  identifi- 
cation, suitable  antidote,  and,  what  is  of  vastly  more  practical 
importance,  the  time  of  year  when  they  are  to  be  especially 
avoided. 

Respectfully  submitted, 

GEORGE  H.  GLOVER, 

Veterinarian. 
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Ki:i*()KT  OF  THE  IRIUOATION  ENGINEER. 


To  the  Director: 

During  the  sixteen  years  that  this  section  of  tlie  Experiment 
Station  has  been  under  my  charge,  the  same  general  plan  of  inves- 
tigation has  been  carriecl  on,  as  given  in  one  of  the  earliest  re- 
ports. It  was  soon  realized  that  the  plan  then  given  was  one 
which  wo\ild  recjnire  a long  time,  even  with  abundant  means,  and, 
with  lack  of  means,  as  was  the  case,  that  the  whole  scheme  as 
then  planned  could  not  be  taken  up  at  once.  Nevertheless,  it  has 
been  the  guiding  plan.  It  has  been  the  attempt  to  take  up  vari- 
ous phases  of  the  general  investigation,  and  these  special  investi- 
gations, fairly  complete  in  themselves,  nevertheless  are  parts  of  a 
larger  and  more  comprehensive  plan.  Some  of  the  more  recent 
investigations  have  had  extensive  bearings,  and  their  publication 
has  been  held  for  complete  results.  Some  of  these  investigations 
have  been  largely  depended  on  to  protect  the  State,  and  whole 
irrigated  West,  from  the  attacks  based  largely  on  a lack  of  knowl- 
edge of  conditions.  They  are  serious,  inasmuch  as  the  proper  so- 
lution of  the  question  depends  on  the  facts  of  investigation. 

The  investigations  of  the  3'ear  have  been  largely : A continu- 
ation of  the  investigations  to  determine  the  amount  of  water 
actually  used  in  irrigation,  by  maintaining  a careful  and  constant 
record  of  the  whole  amount  of  Avater  used  on  selected  canals ; an 
investigation  of  the  amount  of  water  returned  from  irrigation, 
this  extending  over  a large  part  of  the  State ; a stud.v  of  the  rela- 
tion of  the  forests  to  the  maintenance  and  preseiwation  of  the 
water  supply.  In  addition  to  these  there  have  been  numerous 
subsidiary  investigations,  as  well  as  the  continuation  of  the  reg- 
ular observations  in  meteorolog^y. 

The  relations  to  the  office  of  State  Engineer  have  put  at  our 
disposal  a large  amount  of  records,  which,  while  not  having  been 
made  for  the  particular  purposes  of  our  investigation,  have  value 
as  rendering  a means  for  the  comparison  of  our  results  with 
larger  field,  and  co-operation  has  been  possible  Avhich  has  been 
helpful  to  both. 

In  the  further  measurements  of  seepage,  these  have  been  ex- 
tended to  all  the  tributaries  of  the  Platte,  and  the  basin,  as  a 
whole,  has  now  been  measured,  and  the  records  for  several  years 
available.  The  forecast  made  in  Bulletin  33,  based  on  the  investi- 
gations then  made,  have  been  more  than  made  good.  The  amount 
of  such  return  waters  has  been  shown  to  be  constantly  increas- 
ing, and  has  become  of  increasing  importance  in  the  public  wealth 
of  the  State.  More  than  one  hundred  thousand  aci*es  in  the  val- 
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ley  of  the  Platte  is  thus  enabled  to  be  irrigated,  and,  with  the 
development  of  the  means  of  iitilizing  this  supply,  two  or  three 
times  as  much  is  possible. 

For  a number  of  years  some  attention  has  been  given  to  the 
study  of  the  relation  of  the  forest  areas  on  our  mountain  water- 
sheds to  the  water  supply,  and,  therefore,  their  important  func- 
tion in  the  agriculture  of  the  State.  The  observations  of  the 
earlier  years  led  to  the  growing  belief  that  their  importance 
lay  in  their  relation  to  snow  preservation.  Some  of  the  earlier 
observations  were  embodied  in  Bulletin  55,  and  the  attempt  was 
there  made  to  render  the  condition  of  some  of  the  inaccessible 
regions  evident  by  the  aid  of  i)hotographs.  Since  then  there  has 
been  the  desire  to  make  study  of  the  higher  elevations  during 
other  portions  of  the  3'ear,  as  during  the  winter.  The  higher 
elevations  are  then  deserted  by  human  life;  they  are  inaccessible 
except  to  the  adventurous  of  great  physical  endurance,  and  the 
visitor  attempts  them  at  the  risk  of  his  life.  The  question  had 
been  occassionally  discussed  for  some  years  with  mountaineers, 
and  especially  with  Mr.  Enos  A.  Mills,  who  had  been  an  observer 
for  the  Experiment  Station  for  a number  of  years.  Some  ar- 
rangements were  discussed  in  detail  in  the  fall  of  1902,  and  ar- 
rangements made  for  a joint  trip  in  midwinter.  As  it  happened, 
other  pressing  duties  took  me  from  the  State,  and  made  it  neces- 
sary for  me  to  give  up  the  attempt,  but  Mr.  Mills  made  a series 
of  trips  to  high  elevations,  including  the  top  of  Long’s  peak,  and 
gained  encouragement  in  the  attempts.  The  State  Engineer  is 
required  by  law  to  make  investigation  of  the  snowfall  and  deter- 
mine the  probable  flow  of  the  streams,  and,  with  the  combination 
of  the  two  purposes  and  the  funds  available  from  the  two  sources, 
it  was  possible  to  arrange  with  Mr.  Mills  to  devote  a large  part 
of  the  winter  of  1003-4  to  study  of  this  kind.  A camera  was  a 
constant  attendant,  and  a series  of  uniejue  [)hotographs  secured 
of  the  winter  conditions  at  high  altitudes.  Trips  were  made 
on  snowshoes,  and  are  often  of  extreme  danger.  It  is  doubtful 
if  such  an  investigation  will  again  be  undertaken  soon,  for  the 
coml)ination  of  (pialities  is  unusual,  and  the  risks  are  so  great 
that  no  pay  can  l)o  compensation. 

Some  co-operative  investigations  were  begun  with  the  LTnited 
States  Department  of  Agriculture.  These  included  the  measure- 
ment of  water,  and  the  use  of  concrete  in  hydraulic  structures  of 
irrigation.  Mr.  S.  S.  L.  Boothroyd  was  entrusted  with  the  first, 
and  IMr.  P.  J.  Preston  with  the  second.  Before  the  first  was  com- 
])leted,  though  much  of  the  field  work  had  l)een  done,  Mr.  Booth- 
royd resigned,  in  order  to  accept  a position  as  instructor  at  Cor- 
nell University. 

Some  of  the  important  lines  of  investigation  are  completed. 
The  selection  of  lines  has  been  directed  in  the  past  by  the  fact  that 
there  was  neither  laboratory  nor  funds,  and  consequently  we  were 
forced  to  take  u]>  investigations  in  the  laboratory  available  in 
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the  suiTOunding  canals.  This  has  had  both  advantages  and  dis- 
advantages. To  obtain  the  best  results,  room  for  laboratory 
investigation  is  necessary,  and  now  some  of  the  most  important 
part  of  the  investigations  to  be  made  should  be  with  laboratory 
assistance.  In  the  course  of  the  work  of  the  series  of  years,  a 
large  amount  of  valuable  records  have  been  obtained.  In  case  of 
loss  these  could  never  be  replaced.  The  loss  would  not  be  one 
to  the  investigator,  or  the  station,  but  to  the  State,  because  many 
of  the  important  questions  now  affecting  the  interests  of  the 
State  depend,  to  a large  extent,  on  these  investigations.  The 
building  provided  by  the  last  Legislature,  but  for  which  the  funds 
were  unavailable,  was  to  have  increased  rooms  for  these  investi- 
gations, and  safety  vaults,  and  both  are  very  much  needed. 

Respectfully  submitted, 

L.  G.  CARPENTER. 
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KEl’OKT  OF  THE  AHKANSAS  VALLEY  FIELD  AGENT. 


To  the  Director: 

I desire  to  submit  tlie  following  report  as  a general  outline 
of  the  work  of  the  field  agent  for  the  season  of  1904 : 

The  work  has  largely  been  a continuation  of  the  work  of 
jirevious  3’ears  in  co ojieration  with  farmers,  and  to  a limited' 
extent,  exiierimental  work  that  did  not  involve  expensive  labor 
bills,  was  conducted  on  the  Experiment  Station  property  by  the 
field  agent,  or  in  co-operation  with  the  tenant. 

Some  of  the  co-operative  work  has  not  been  very  satisfactory 
in  securing  specific  results,  as  they  are  so  affected  by  factors  that 
are  beyond  control.  As  it  is  impossible  to  dictate  if  a farmer 
changes  his  plan,  even  if  it  seriously  affects  an  experiment, 
although  the  field  work  has  been  of  great  value  in  getting  general 
results,  and  keeping  in  touch  with  the  work  that  farmers  are 
doing  in  the  experimental  line. 

A brief  resume  of  the  work  might  be  given,  as  follows: 

Beets.  Under  this  tox>ic  several  lines  of  investigation  might 
be  classed.  1.  A x>lan  to  further  study  the  development  of  “curly 
toj)”  in  beets  was  jirevented  by  the  fact  that  there  was  no 
“curly  toj)”  developed  in  the  beet  fields  in  this  section  of  the 
State  the  past  season ; and  the  reason  wlpy  it  did  not  is  as  much 
a mystery  as  the  apjiearance  was  last  year. 

2.  Some  injury  to  beets  was  caused  by  insects;  “the  garden 
web  worm”  infested  several  fields  around  Rocky  Ford.  We 
assisted  in  sjiraying  several  fields,  and  reported  and  sent  in 
material  of  the  work  to  the  Department  of  Entomology  of  the 
College. 

3.  Notes  and  observations  of  some  fertilizer  on  beets  have 
been  made,  but  as  the  harvest  is  not  comiilete  the  results  have 
not  been  secured.  This  work  is  being  condiicted  by  the  United 
States  Department  of  Agriculture,  and,  under  the  same  direction, 
and  at  their  expense,  about  one  acre  of  land  on  the  Experiment 
Station  was  sown  to  beets  with  the  seed  that  was  produced  here 
in  1903.  About  two  tons  of  mother  beets  of  several  types  have 
been  seciired  and  siloed. 

Resistant  Beet  Bced  to  ‘'Curly  Top.”  About  one  hundred 
specimens  of  jiractically  normal  beets  were  selected  from  the 
blighted  fields  in  1903.  These  were  set  out  on  the  Experiment 
Station,  and  all  biit  three  died  with  curly  top  that  still  affected 
them.  The  three  others  all  produced  seed,  and  did  not  appear 
to  be  injured  by  anything.  One  of  the  three  produced  a pound 
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of  good  seed.  It  was  apparently  a “survival  of  the  fittest,”  and 
if  the  i)roduct  of  this  seed  should  prove  as  resistant  as  the  mother 
beet,  this  pound  of  seed  will  he  a valuable  acquisition  to  the  beet 
industry. 

Early  Cantoloayes.  A study  of  cantaloupe  fields  was  made 
to  determine  some  of  the  elements  that  were  essential  to  early 
melons,  and  some  very  interesting  conclusions  were  reached  in 
relation  to  root  growth,  methods  of  cultivation,  irrigation,  and 
fertility.  Hot  beds-were  tested  to  produce  early  cantaloupes,  and 
field  observations  were  made  on  the  etfects  of  commercial  ferlil 
izers.  We  desire  to  furnish  a more  extended  report  on  this  toi>ic 
•for  publication  as  a bulletin. 

Rust  Resistant  Cantaloupe.  Continued  field  observations 
were  made  to  develop  a resistant  cantaloupe.  A comparative  test 
of  five  dilterent  strains  of  seed  was  made  on  the  Station,  with  the 
conditions  uniform.  The  season  was  especially  favorable  for  the 
develo])ment  of  rust  and  the  fields  around  Rocky  Ford  were 
entirely  dead  and  dried  up  three  or  four  weeks  before  the  first 
frost  occurred.  One  strain  of  seed  revealed  marked  resistant 
traits.  The  rows  of  this  kind  were  green  when  all  the  other  varie- 
ties in  the  test  were  dead  and  brown.  This  contrast  is  shown  in 
Plate  56,  that  shows  adjacent  hills  taken  September  24.  This 
same  fact  was  noticed  in  several  fields  where  this  variety  was 
planted,  and  in  this  variety  some  hills  were  much  more  resistant 
than  others,  and  from  these  most  favorable  hills  seed  of  different 
individual  melons  was  saved  to  carry  on  this  experiment,  which 
promises  great  value  to  the  melon  industry. 

Alfalfa  t^oic7i  With  Cantaloupes.  The  seeding  of  land  to 
alfalfa  is  usually  the  loss  of  a season’s  j)rofit  on  the  land,  as  the 
first  year’s  hay  crop,  either  with  or  without  a grain  nurse  crop, 
does  not  more  than  i>ay  the  cost  of  seeding  on  the  small  farms. 
A plan  to  sow  alfalfa  seed  with  cantaloupes,  just  before  the 
vines  begin  running,  was  tried  on  eight  acres  of  the  Experiment 
Station.  The  seed  was  sown  with  a broadcast  seeder,  July  1,  just 
as  the  vines  were  starting.  The  seed  was  cultivated  in,  and  the 
melon  rows  furrowed  out  and  irrigated.  As  far  as  the  water 
soaked,  a j)erfect  stand  of  alfalfa  resulted.  The  alfalfa  did  not 
injure  the  cantaloupes,  as  the  alfalfa  was  too  small  till  the  vines 
died  in  the  fall,  when  the  alfalfa  made  a good  growth.  Had  the 
melons  been  furrowed  with  two  furrows  and  irrigated,  a perfect 
stand  of  alfalfa  would  doubtless  have  resulted.  With  one  furrow, 
jiist  about  one-half  of  the  ground  has  a good  stand.  The  canta- 
loupes yielded  about  at  the  rate  of  150  crates  per  acre,  and,  from 
present  prospects,  Avith  very  little  alfalfa  sown  in  the  spring, 
three  good  crops  of  hay  can  be  cut  in  1905  from  the  land  that 
grew  a good  crop  of  cantaloupes  in  1904,  which  plan  Avill  practi- 
cally gain  a year  in  a croj)  rotation  of  alfalfa  and  other  crops. 

Other  observations  and  tests  were  made  in  co-operation  with 
the  Department  of  Entomology  of  the  College,  on  thrips,  on  toma- 
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toes  and  alfalfa,  and  several  tests  were  made  on  the  carrying 
quality  of  cantaloupes  picked  at  different  stages.  There  has  been 
a continued  call  by  the  commission  men  to  pick  melons  greener. 
The  result  of  our  few  tests  was  that  the  green  melon  is  inferior 
in  quality.  There  is  need  of  some  more  work  along  this  line  to 
establish  just  to  what  stage  of  ripeness  and  greenness  the  market 
will  stand.  There  is  but  little  doubt  that  the  past  season’s  market 
disasters  were  due,  in  part,  to  green,  unmarketable  melons. 

Respectfully  submitted, 

PHILO  K.  RLINN. 

Rocky  Ford,  Colo.,  November  15,  1904. 
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THE  TLAIX^  SUB-STATIOX. 


To  the  Director : 

I have  the  honor  to  submit  herewith  a report  for  the  year 
1901,  of  the  Experiment  Sub-Station  of  the  Plains. 

General  Conditions.  We  had  a very  dry  winter  and  spring. 
The  first  moisture  to  speak  of  was  a rain  on  the  24th  day  of  April, 
putting  the  ground  in  fair  condition,  and  farm  work  was  com- 
menced at  once.  There  were  seven  acres  of  White  Australian  corn 
planted  on  the  17th  and  ISth  of  May,  which  gave  a yield  of 
twenty-five  bushels  per  acre. 

On  May  the  20th  there  was  planted  one  acre  of  corn  of  a 
large  variety  seed  grown  in  Clark  county,  Illinois,  which  failed 
to  produce  ears,  except  on  some  low  land,  where  it  had  the 
benefit  of  an  extra  amount  of  water  during  the  rainy  season. 
This  made  good  ears,  but  was  rather  soft  when  frost  came,  on 
the  13th  day  of  September.  This  will  be  planted  next  season,  to 
see  what  the  result  will  be  by  becoming  acclimated.  Further 
results  from  above  mentioned  planting  was  one  ton  of  good 
fodder. 

On  the  same  date  there  was  planted  two  acres  of  KaflSr  corn, 
which  was  cut  September  9,  and  yielded  two  tons  por  acre. 

There  was  also  planted,  on  the  same  date,  one  acre  of  Pencil- 
laria,  the  seed  being  very  small.  I think  it  was  covered  too  deep, 
as  the  ground  was  ver}’  mellow.  Kesult,  a very  poor  stand. 

This  plat  of  ground  was  planted  to  cane  on  July  1,  which 
grew  to  the  height  of  five  feet,  and  formed  heads;  was  cut  Sep- 
tember 1.5,  making  about  one  and  one-half  tons  of  dry  feed. 

On  May  21  there  was  planted  five  acres  of  cane,  of  a very 
early  variety,  name  unknown ; yielded  about  one  and  one-half  tons 
to  the  acre.  ‘This  is  one  of  the  best  canes  that  I have  ever  found 
for  late  planting,  as  it  can  usually  be  planted  any  time  before 
the  first  day  of  July,  and  will  ordinarily  mature. 

There  was  planted,  on  July  22.  five  acres  of  cane,  seed  from 
Barteldes,  billed  “Kansas  Orange,”  a very  good  cane  yielding  two 
tons  per  acre. 

On  the  23d  day  of  May  thei’e  was  planted  five  acres  of  cane, 
seed  Early  Orange,  which  yielded  about  the  same  as  above,  but 
very  little  of  the  seed  matured,  and  only  a portion  of  it  showed 
heads.  Kesult,  ten  tons  of  fodder. 

All  cultivated  crops  were  put  in  with  the  lister  drill,  well 
harrowed  and  ciiltivated  twice;  cut  between  September  9 and  15. 
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From  Se]>toiiib(*r  27  to  30,  over  four  inches  of  water  fell, 
accoiiij)anied  by  a heavy  wind,  thereby  damaging  much  of  the 
feed  in  the  shock. 

There  was  sown,  on  dune  10,  ten  acres  of  millet.  The  ground 
had  been  previously  plowed  at  a depth  of  four  inches,  and  packed 
with  a Campbell  sub-surface  ])acker.  Seed  was  sown  broadcast 
and  harrowed  in.  This  crop  was  cut  August  27,  yielding  about 
one  thousand  ])ounds  ]>er  acre. 

l*()tatocs.  There  was  j)lanted,  on  the  1st  of  April,  four 
bushels  of  Early  Ohio  potatoes,  which  produced  tubers  tit  for 
the  table  June  27.  From  the  7th  to  the  17th  of  July  there  were 
sold  eleven  hundred  ])Ounds,  at  3i  cents  ])er  pound. 

Orchard.  The  orchai“d  has  done  well  during  the  last  year. 
The  trees  have  been  well  cared  for,  but  not  pruned  as  heavy 
as  they  should  have  been.  The  growth  of  wood  has  been  very 
prolific. 

In  regard  to  fruit,  there  was  about  one  hundred  pounds  of 
plums,  three  hundred  pounds  of  cherries,  and  thirty  bushels  of 
apples,  some  very  fine.  The  ]irincii)al  bearers  this  season  were 
the  Ben  Davis,  Winesaj)  and  the  Jenneten. 

We  had  a few  peaches,  the  first  ever  grown  in  the  county, 
which  were  fair  size  and  of  a very  delicious  tiavor;  variety  nn 
known,  as  I have  no  chart  of  tin*  trees. 

There  have  Ix'cn  ten  acres  of  wheat  and  rye  sown  at  the 
Station  this  fall.  \\’hile  sown  late,  it  looks  very  promising. 

BesjKx  tfnlly  submitted, 

J.  B.  BOBERTSON, 

In  Charge. 

Cheyenne  Wells,  Colo..  December  1(>,  1004. 


